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Abstract 
Low speed vehicle run over (LSVRO) incidents have been identified as a significant cause of 
transport pedestrian fatalities in young children. Most – if not all - of these deaths are preventable. 
While literature exists describing the various contributing factors towards fatal and non-fatal 
LSVROs there is little current research that describes this mechanism of injury in detail, at a 
population level. Methodological limitations of previous publications have resulted in a lack of 
adequate information about the true burden surrounding LSVROs.  I postulate that this information 
is crucial in informing effective prevention strategies to reduce the burden of LSVRO incidents. 
The primary aim of this thesis was to investigate the epidemiology of LSVRO incidents, and 
identify possible prevention strategies.  
Four thesis aims were: 
1. To review current literature on LSVRO incidents to assess understanding of morbidity and
mortality and risk factors from LSVROs.
2. To estimate the incidence of fatal and non-fatal LSVROs in Queensland involving children
aged 0-15yrs for the 11 year period, January 1999 to December 2009.
3. To identify the characteristics of children involved in LSVROs and to define the associated
patterns of injury.
4. To determine whether the incidence of LSVROs, characteristics of children sustaining these
events, or injury characteristics differed with respect to geographical remoteness or
Aboriginal or Torres Strait Islander status.
Methods: 
This thesis involved three sub - studies:  
1. Systematic Literature Review:
Current knowledge of the incidence of LSVRO events was investigated through a systematic review 
of the literature. The recommendations of the United Kingdom (UK) Centre for Reviews and 
Dissemination were implemented regarding search methods. From my search results the Power 
Frank “Quality Assessment Checklist” was used for quality appraisal, data extraction and analysis 
to complete this review . 
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2. Retrospective Cohort: 
A total population-based retrospective cohort study was completed to ascertain the best estimate 
possible for fatal and non-fatal LSVRO events among children aged 0-15 years in Queensland 
between 1999-2009. Data were obtained independently from five separate data bases. This array of 
data sets represents the continuum of care available in Queensland, capturing the sequence of events 
(including pre-hospital care; emergency care; injury surveillance, hospital admission; death), which 
were manually linked. Crude Incident Rates (IR) were calculated using population data for: each 
year of age per calendar year of the study,  fatal and nonfatal events; all LSVRO events; males and 
females; and for the total population,  Indigenous Australian and non-Indigenous Australian 
children; and for geographical remoteness. Descriptive analyses were used to analyse the sample 
characteristics in relation to demographics, health service usage, incident characteristics; and injury 
characteristics.  
Results: 
Between 1999-2009 there were 1,611 LSVRO incidents among 0-15 year old Queensland residents 
(IR 16.87 per annum; male=IR 20.97, female = IR 12.55). Non-fatal events were 61.5 times more 
frequent than fatal LSVRO events during this period. Incidence rates were highest among children 
aged 0-4yrs – 21.45 per 100,000 per annum.  Differences in incidence, injury characteristics 
(severity and type), and event characteristics, were observed in relation to age, gender, socio-
economic status, Indigenous status, and geographical remoteness.  
Over half the children involved in an LSVRO required admission to hospital (56%, n=921); mean 
length of stay was 3.4 days.  Consequences of LSVRO events were worse for children who lived 
outside major cities (an inverse association between remoteness and severity), and children who 
were identified as Indigenous (longer stays in hospital). Parents were most commonly the vehicle 
drivers in fatal incidents. While larger vehicles such as four-wheel drives (4WD) were most 
frequently involved in LSVRO events resulting in fatalities, cars were most frequently involved in 
non-fatal events. 
Conclusions: This is the most comprehensive population-based epidemiological study on fatal and 
non-fatal LSVRO events to date. This study highlights that children most at risk of being involved 
in a LSVRO event are aged 0-4 years, male, reside in outer regional or rural and remote areas or are 
Indigenous Australian children.   
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CHAPTER 1. INTRODUCTION 
Background  
Injuries make a considerable contribution to the global burden of disease in all countries in all 
regions of the world. Road traffic injuries account for approximately a quarter of this burden [1].   
Nearly half (46%) of those are vulnerable road users: pedestrians, cyclists and motorcyclists[2]. 
Children are innately included in this vulnerable category of road users due to their lack of maturity 
and unawareness of hazards and the potential risk of injury.    The Australian National Plan for 
Injury Prevention and Safety Promotion 2004-2014 [3] advocates the promotion of the need to 
reduce injuries among children,  
The Commission for Children Young People and Child Guardian (CCYPCG) defines low speed 
vehicle run-over incidents as “incidents where a pedestrian – usually a child – is injured or killed by 
a slow moving vehicle in either a traffic or non-traffic area.” (Page.76) [4].  This is the definition 
that will be used throughout this thesis.   
Various subtypes of LSVROs have been identified as a significant cause of transport pedestrian 
fatalities in young children. After pool drowning, LSVROs are the second largest cause of death 
from unintentional injury for children in Australia aged 1-4yrs [4].  Such incidents have different 
characteristics to other pedestrian casualties that occur on public roads at greater speeds.  This was 
more locally highlighted by the Queensland Commission for Children, Young People and Child 
Guardian – Child Death Review team (CCYPCG) in their inaugural report to the state parliament of 
the alarmingly high and increasing numbers of young child pedestrians specifically involved in 
LSVRO events in 2004-2005[4].  The Queensland Parliamentary Travelsafe Committee responded 
to this alert by the CCYPCG and recommended that further research on LSVROs be conducted 
urgently [5].  
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Specific examples of LSVRO incidents have been appearing in the literature as early as 1964, when 
a case report was described in Illinois [6]. Later in 1980, a case series of patients admitted to 
intensive care at St Louis Children’s Hospital in Washington were reported[7].  By the 1990s it 
became apparent that LSVROs were an international problem with studies describing this tragic 
injury event in the United States [8-14],  Canada [15], United Kingdom [16], New Zealand  [17-21] 
and Australia [22-24].  
The concept of LSVRO lacks a clear definition in the literature and has been variously represented 
by terms such as  ‘roll-over’ , ‘driveway run-over’, ‘slow speed run over’, ‘back-over’, ‘low 
velocity’,  ‘low speed’,  ‘driveway-related motor vehicle injury’, ‘non-traffic’, ‘driveway crush’, 
‘infant pedestrian’, ‘reversing injury’, ‘toddler run-overs, and ‘reversing motor vehicle injury’. This 
has resulted in a lack of adequate information about the number of children injured, the 
circumstances surrounding the incident and the associated morbidity.      
While evidence is solid in the national and international literature to support a focus on road safety 
and pedestrians involving children, the true burden related to this particular mechanism has not 
previously been well documented. While literature exists describing the various contributing factors 
towards fatal and non-fatal LSVRO incidents, there is little current research that describes this 
mechanism of injury in detail, at a population level.  No studies define both fatal and non-fatal data 
in the same data set, in the same area, in the same time period, with an age group up to 15years. No 
one paper includes an assessment of all of the known contributing factors.  An additional 
complicating factor is that there is no one data source that accurately captures all of the required 
information on LSVRO events. Different data collecting systems collect different data (i.e., 
different fields of information), so ascertaining the true incidence of these events is difficult.  
The methodological limitations of previous work published on LSVRO events have resulted in a 
lack of adequate information about the true burden (fatal and non-fatal) of this injury, and the 
circumstances surrounding incidents.  Epidemiological surveillance of fatal and non-fatal injuries is 
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essential to expand the data and obtain enough information to identify injury patterns.  Adequate 
knowledge of the characteristics and associated risk factors is necessary to understand and describe 
the resulting burden of injury. 
The remainder of this introduction is divided into two sections. Firstly, a systematic literature 
review on all published population-level studies of incidence of LSVRO events is presented. 
Secondly, the relevant literature on LSVRO events in relation to characteristics and risk factors is 
summarised. This second literature review culminates in a section on recommendations for future 
research and prevention strategies.  
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1.1 Characteristics and risk factors of LSVRO incidents.  
In this section of the thesis, the risk factors and characteristics associated with LSVRO events are 
discussed. Firstly, the burden of LSVRO incidents according to host, agent and environment are 
described. The methodology used to locate relevant studies is described in Section 1.2 (Incidence of 
Low Speed Vehicle Run Over Incidents: Systematic Review). However, for the purposes of this 
review on characteristics and risk factors associated with LSVRO incidents, the same exclusion 
criteria did not apply. That is, studies that were non-population based were not excluded.  
Demographics 
Ideally, to assess the risk factors associated with LSVRO, the sample would include both fatal and 
non-fatal occurrences of the injury event.  Commonly, authors focus on either fatality data 
(typically collected through coroners’ data, police reports and or child death reviews (CDR)) or 
non-fatal data (typically collected through one or two hospitals via admission data or trauma 
registry data). Data on both fatal and non-fatal events are collected less frequently, and even then 
comparisons can be difficult to draw. For example, one study in New South Wales (NSW (Holland) 
collected hospital (non-fatal) data from one major children’s hospital, as well as state-wide fatality 
data. These two populations were not directly comparable. Conversely, studies done in Auckland 
[17, 19] did focus on fatal and non-fatal incidents, however they were restricted to events that 
happened within the district, largely leaving the non-urban areas undescribed. Mostly the event was 
described separately as either non-fatal (i.e., hospital presentations [10, 25-29], ambulance-attended 
cases [30] or deaths [15, 23, 31, 32] but not both)  
It is undeniable that some patterns of morbidity and mortality in LSVRO are repeatedly reported 
across these national and international studies.  
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(Studies where risk factors for LSVRO events have been described are summarised in 
Table1.) 
HOST 
Child Injured:  
Age: Early studies focused on children aged five years or less [15, 31]. This age restriction has 
potentially biased results regarding the age group most at risk for this event.  More recent studies 
have extended the included age up to at least 15 years [18, 20, 22, 28].  These studies suggest that 
the age group most at risk for non-fatal incidents is the 0-4 year age group [17, 18, 22, 25, 30, 33] 
where children aged between 12 and 24 months are most at risk for fatal LSVRO events [15, 20, 22, 
26, 32] . 
Gender:  
One variable that was consistently analysed in the literature was gender status. Similarly to most 
injury statistics, boys had either a higher incidence or a higher ratio to girls (see Table 1). 
Driver: 
Eleven studies in the literature have reported on the driver of the vehicle [10, 15, 17, 19, 22, 26, 27, 
29, 30]. Parents were most frequently reported as the driver in seven papers [10, 15, 17, 18, 22, 23, 
30]. In the others, data were either not collected consistently enough (“unspecified”) or categorised 
less specifically (“related to the child”/”known to the child”/”adult driver”).  In these studies it may 
actually be the case that the driver was most often a parent but the method of classification 
restricted the ability to draw any inference from these conclusions.  
In four studies the scenario of a “driverless” or “child-initiated” movement of a car was described 
[26, 27, 29, 30] . This most often involved the victim or a sibling knocking the car out of gear or out 
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of park brake allowing the car to roll (forward or back), resulting in the victim falling out of the 
moving vehicle and under the car.   Robinson et al. [23] in Victoria, Australia, found that two thirds 
of these types of incidents occurred whilst children were playing around the car and adults were 
inside the house. Patrick et.al [10] reported that in 10% of cases, siblings were recorded as the 
drivers.  
Supervision 
Two papers have described the role of (or lack of) supervision as a risk factor for LSVRO incidents. 
Both studies were conducted in New Zealand. Hsun-Hsaio et al. [17]  reported that in 20% of 
incidents the driver actively checked that the child was in a safe location and that the driveway was 
clear prior to moving the vehicle.  On investigation of the property in these cases, however, it was 
found that the child was able to easily gain access to the driveway and run out into the path of the 
moving vehicle.  
Murphy et.al [18] conducted interviews with parents of children injured in LSVRO incidents.  It 
was found that 19/76 (25%) drivers reported seeing the child in a safe place either in the house, at 
the front door, or in the garden away from the rear of the vehicle, prior to reversing.  Similarly 
Robinson et.al [23] found that 14/28 (50%) of deaths occurred in the company of adults, who were 
ostensibly supervising the child, at the time of the event.   
VEHICLE: 
Direction of Vehicle:  Brison et.al [15] was the first to report on the difference of direction of the 
vehicle in relation to non-traffic fatalities. Including this study, there have been nine that compare 
the forward or reverse movement of the vehicle [10, 13, 15, 19, 22, 23, 26, 27, 30]. Three studies 
looked only at vehicles reversing [25, 28, 33] (specifically eliminating cases going forward); two of 
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these papers were from America and one from Canada. Restricting studies to reversing vehicles 
potentially underestimates the magnitude of LSVRO incidents. An American study showed that in 
the toddler age group, LSVRO events occur more frequently while the vehicle is moving in a 
forward direction [13]. However, overall, LSVRO incidents more frequently involve reversing 
vehicles than forward moving vehicles. In regards to vehicles moving in reverse, Roberts  et al. [19] 
reported the highest count of incidents, with 83.5% as opposed to other studies describing lower 
proportions of reversing incidents.  
Vehicle Design: 
Eleven studies have attempted to observe the relationship between LSVRO incidents and vehicle 
type, all with varying reliability [13, 15, 17, 22, 23, 25-27, 33-35]. This information was either 
collected through a police report (for fatalities) or trauma registry or registration bodies (non-
fatalities).  Vehicle type is not consistently reported in the literature. Three studies specifically 
examined the relationship of vehicle type as a risk factor [22, 33, 35]. In their study of fatal and 
non-fatal LSVRO events in NSW, Australia, Holland et.al [22] reported that 42% of back-over 
injuries involved four wheel drive (4WD) or light commercial vehicles, yet these vehicle classes 
make up only 30% of the vehicles registered in the region.  Murphy et.al [35] demonstrated that 
28% of fatal and non-fatal driveway LSVROs in Auckland, New Zealand, involved a truck, van or 
4WD, whereas these vehicle types represented only 6% of vehicles registered in the region.  In a 
U.S. study, Pinkney et.al [33] found that children were 53% more likely to be run over by a truck  
than a passenger car, and 2.4 times more likely to be injured by a minivan than a passenger car.  
Pinkney et.al [33] also found that children run over by a truck, minivan or SUV were more likely to 
require admission and surgical intervention in comparison with children injured in LSVRO events 
involving passenger cars.   
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The remaining studies [13, 15, 17, 23, 25-27, 30] were largely case reviews drawn from a single 
source (for example, trauma registry), making them not population based and therefore 
incomparable.  However, common themes were repeated. These studies indicate that heavy, high 
profile vehicles such as trucks and minivans pose an increased risk to children, with all studies 
reporting that LSVRO events involving such vehicles are associated with increased severity of 
injury and fatality.  
Winn et.al [13] recommends the use of back up alarms on all vehicles to serve as a warning that 
small children are in the path of reversing vehicles. However, Sapien et.al [36] (who investigated 
children’s responses to an external commercial back – up warning device) found that no children 
showed avoidance behaviour due to the external signal. They concluded that back up warning 
devices were inadequate for injury prevention in this population. Suggesting a warning to the driver 
would be more appropriate. 
ENVIRONMENT 
Time of the Incident 
Most studies consistently demonstrated that late afternoon and early evening are the most common 
period of day for this event to occur [13, 15, 17-19, 22, 25, 30, 33].  Only one study in Victoria, 
Australia [23] found that 57% of fatalities occurred before midday. This study did, however, find 
that the next most frequent time of day for these events was between 1500hrs and 2040hrs (43%). 
Unfortunately, this study included a small sample (n=28) so caution must be used in interpreting 
this finding.  
Three studies reported day of the week on which the LSVRO event occurred [13, 23, 25]. These 
authors found that the majority of incidents happened between Thursday and Sunday.  Again, all of 
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these studies involved small samples, so while the conclusions are similar, the findings must be 
interpreted with caution.  
The season or months of occurrence were described in nine studies [13, 15, 17-19, 23, 25, 30, 33]. 
These were conducted across America, New Zealand and Australia; and these countries have 
differing seasons in different months.  To make these data comparable, months were converted into 
seasons for the purposes of this review. All of these studies, except one [30], found that LSVRO  
incidents most often occurred in the Summer months (between 39%- 80%) . The exception was a 
study that occurred in Queensland, Australia. In this study, the season in which LSVRO events 
most frequently occurred was Winter (30% of events), however the difference in the spread of 
occurrence across the seasons was not statistically significant[30].  This could be because 
Queensland has a temperate environment, with much less variation in weather patterns across the 
seasons than other areas.   
Socio-economic Status  
Roberts et.al [20] in New Zealand described the association between socioeconomic status and 
driveway incidents by conducting a case-control study (children involved in an LSVRO were 
matched on age within Auckland).  In unadjusted analyses, children from families in the lowest 
socioeconomic stratum were at greatly increased risk, over five times that of children in the 
reference group (uninjured matched controls), adjusted OR (95%CI) 1.00.  The risk of driveway- 
related pedestrian injury for Maori children was close to four times that of children in the reference 
group (uninjured matched controls), while Pacific Island children were more than three times 
increased risk and children from families with more than three children younger than five years 
were at increased risk.   Although children in single parent families were more frequently involved 
in an LSVRO, this association was not statistically significant. Socioeconomic status was based on 
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a combination of factors including education, income, aspects of the home environment and familial 
characteristics. This paper is the only published paper making reference to the level of education of 
the household.  
Similarly in New Zealand, Murphy et.al [35] found that Maori and Pacific Island children were over 
represented in LSVRO injuries at 66% (only 34% of the actual population is Maori or Pacific 
Islander).  On a deprivation scale of 1-10 (“wealthy” – “poor”) Murphy et.al [35] found that 
children in families who scored at level 9 or 10 on this scale represented 47% of children involved 
in LSVRO incidents, with  children from families at levels 1-3 on this scale under-represented. This 
study also looked at the number of children residing in the house and similarly to Roberts et.al  [19] 
found that the mean number of children in households where these incidents occurred was 3.4, as 
compared with the mean of 2.4 children in the average Auckland household.  
Hsun-Hsaio et.al [17]  found Maori and Pacific Islanders were over represented,  Pacific Islanders  
represented 43% of driveway runovers (Auckland population of 14%) and Maori incidents 
comprised of 25% of cases (compared to 10% of the population), comparable results to Murphy 
et.al [18] and Roberts et.al [19] 
Winn et.al [13] examined ethnicity of  children under five, and reported that Hispanic children were 
the highest represented. However, no reference was made to their actual representation in the 
population, thus making it difficult to come to a conclusion as to whether or not this is out of 
proportion to real population distributions.  
New Zealand studies have consistently identified that children from economically disadvantaged 
backgrounds experience a greater incidence of driveway injuries than do children from 
economically advantaged backgrounds.  Two studies [18, 19] used the child’s family home property 
value and ownership as a proxy to indicate socioeconomic wealth of families involved, as discussed 
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below the property types housing socio-economically disadvantaged families are consistently over 
represented.  
 
Place of occurrence:  
Through observations of fatal pedestrian data in the 1980s, some authors concluded that children 0-
5 years were most often being fatally injured in non-traffic areas [15, 37].  In 1991, Winn et.al [13] 
studied non-fatal injuries in 0-5 year olds, and  concluded that 75% of these pedestrians were 
injured on their home block.  Since this period, a majority of studies have focused solely on “non-
traffic” or more commonly “driveway related pedestrians”.  Very few studies, since this time, have 
looked at LSVRO incidents without restricting their location to these two locations, and current 
studies have attempted to identify this injury utilizing the coding reference system: International 
Classification of Diseases (ICD) of which there have been several expanding versions since its first 
publication in 1949. More recent versions (ICD 9 or 10) include the place of occurrence which have 
a limited capacity to identify the location of the incident with a code. The most frequently utilized 
codes are based within the non-traffic pedestrian codes.   
Remoteness: 
The difficulties in coding LSVRO events accurately have had an impact on the capacity to do large 
scale population based studies. In most cases, non-fatal data are collected from one or a number of 
large metropolitan hospitals that have a detailed trauma registry.  This directly or indirectly inhibits 
the studies from comparing rural and urban settings.  In Victoria, Australia, [23]  it was found that 
11 out of 17 deaths were in rural regions.  No other studies were found to report rural location or 
remoteness. 
 
 
 
12
Design:  
New Zealand researchers [17, 19, 21, 35] have examined the relationship between driveway 
injuries, property characteristics and design.  Roberts et.al [ 19   first looked at home and driveway 
environment in 1995, and found increased risks for children living in multiple dwellings, rental 
accommodation, who were resident at their current address for less than three months, or who lived 
in families without access to a car, compared with the age matched controls. Roberts et.al [19] and 
Shepard et.al [21] agreed that shared driveways, long driveways (greater than 12 metres), unfenced 
driveways, and driveways that run along the side of the house to the rear of the property are all 
associated with increased rates of driveway run-over.  Shepard et.al [21] reported a strong 
association with the road type from which the driveway is accessed,  finding that a driveway 
entering a local (that is, a quiet) road was associated with a fivefold increased risk of these events 
than busier roads. This led Shepard and colleagues to hypothesize that vehicle speed is likely to be 
higher and driver concentration is likely to be lower if exiting a driveway onto a quiet local road.  
Holland et.al [22] found that out of 56 LSVRO events, access to the driveway was limited in only 
three cases. In these three cases, the LSVRO event occurred because the point of limited access (id 
est., fence gate or front door) was breached (left open).  
No large scale population based studies have examined the place of occurrence and/or driveway 
design. 
CHARACTERISTICS OF INJURY 
Physical Injury:  
(Summary of LSVRO Injuries -Table 2). 
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Overall, 12 studies reported on injury characteristics in LSVRO incidents [10, 13, 15, 22, 23, 25-29, 
33, 35]. Two authors analysed fatality data only [15, 23], two studied non-fatal injuries only [26, 
29] and eight studies collected data for fatal and non-fatal injuries [10, 13, 22, 26-28, 33, 35] .  Six 
studies specifically reported on fatal injury characteristics [13, 15, 22, 23, 25, 35]. Five of these 
authors found that head injury was the most common cause of injury in fatal injury LSVRO 
incidents [13, 15, 22, 23, 35] .  These head injuries involved either a combination or isolation of 
skull fractures, de-gloving (extensive section of skin is completely torn off an extremity), cerebral 
oedema/contusion (swelling or bruising around the brain), cerebral laceration (a tear in brain tissue), 
intracranial haemorrhage (bleeding in the brain), avulsion of the cerebellum (the cerebellum section 
of the brain is torn away), or cervical spine injury. Fenton et.al [25] was the only author to report 
that thoracic injuries  carried the highest mortality rate at 11%. The next most common injury 
amongst other studies was a combination of torso and/or abdominal injury involving ventricular 
laceration/rupture, pulmonary contusion/laceration, pelvic fracture, hepatic/renal/pancreatic / 
splenic injuries, and mediastinal retroperitoneal haematoma.  
Eight authors reported on the location of the injury in non-fatal LSVRO incidents [10, 13, 22, 25, 
26, 28, 29, 35]. Four authors reported a variety of muscular/skeletal/extremities sites as the most 
frequent in non-fatal LSVRO injury [10, 27-29].  Four studies reported that head injury was the 
most common injury sustained [13, 18, 25, 26].  However, in the instances where authors separated 
age groups, the incidence of head injury decreased and extremity involvement increased with 
increasing age, particularly over the age of five. This pattern was also noted where Injury Severity 
Score (ISS) and intensive care unit (ICU) admissions were compared across age groups. Decreasing 
ISS and ICU admission were associated with increasing age.   
Holland et.al [22] found that skull fractures were more frequent among fatally injured children 
(79%) than non-fatally injured children (2%). Conversely, Holland et.al [22] found a significant 
reduction in the limb injury representation in the fatality group. Of the 14 children who were fatally 
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injured one had a limb fracture (upper limb), compared with 27 out of 42 non-fatally injured who 
had limb fractures (these children were admitted to hospital). 
Silen et.al [29] did not include children who succumbed to their injuries in their analysis, and found 
that younger children sustained a higher severity of injury (as reflected by higher scores on the Injury 
Severity Scale and lower scores on the Paediatric Trauma Score.  In addition to this Silen et.al [29] 
found that young children had significantly longer lengths of stay in ICU, and in hospital (p<0.05) 
compared to older children. Similarly to Holland et.al [22], Silen et.al [29] found that younger 
children had a significantly higher incidence of both head and neck and extremity injury than older 
children, with a similar incidence of abdominal trauma in relation to older children.  
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Table 1. Summary of LSVRO Characteristics   
Author  
Ages, fatal or non fatal 
LSVRO incidents Direction Location Driver Vehicles Gender Time of Day 
Study Design  
Brison, R./ 
Washington/ 1988 <5yoa fatalities; 
Reverse 23/41 
(64%),Forward 9/41 (22%), 
Fell from 3/41 (7%), 
unknown 6/41 ((14%) 
30/41 (74%) driveway, 
11/41 (26%) in parking lots 
Father n=10 (24%), Mother n= 
4 (10%), known to child n= 6 
(14%), other n=8 (20%), 
unknown n=13 (32%) 
Light truck n=16 (40%), 4x4 
n=6 (14%), Van n=6 (14%), 
Passenger auto n=9 (22%), 
unknown n= 4 (10%) M:F 1.6:1 
71%between noon 
and 7pm. April -Sept 
contained over 
80%of incidents 
Case series  
Davey,J./ Queensland 
Australia/ 2007 
0-15 yoa, fatal and non 
fatal 
Reverse 35/76 (46%), 
Forward 24/76 (32%), 
unknown 17/76 (22%) 
Driveway 30/76 (39.5%) 
Carparks 20/76 (26%) 
Beach 2 (3%) Unknown 24 
(31%) 
Father 15/76 (20%), Mother 
6/76 (8%), Idle vehicle 4/76 
(5%) Unknown 50/76 (66%) 
Car 61% 4x4 15%, 
Ute/heavy vehicle 5%, other 
7%, Unknown 13% M:F 1.2:1 
57% after 2pm, 20% 
10am-2pm, 
18%before 10am, 
most commonly 
winter 30% 
 Observational  
Fenton, S./Utah USA 
/2005 
admission age for the 
receiving children’s 
hospital (not specified). 
Fatal and non fatal Reverse only Driveway only Not stated 
car 51% (1.4%mortality), 
truck 25% (19%mortality), 
SUV  12.5% 
(6.3%mortality), Van 7% 
(0%mortality) M:F 1.2:1 
56% between 3-8pm, 
66%between May 
and October 
(summer), 52% 
between Thursday 
and Saturday 
Observational 
retrospective review 
 
 
Holland,A./NSW 
Australia/ 2000 <16 yoa. Fatal and non 
fatal 
Reverse76%, Forward 20%, 
both directions 2%, unknown 
2% All driveway 
Parent/relative 71%, 
Friend/neighbour 18%, 
unknown 11% 
Admissions (Car 63%, 4WD 
19%, LCV 15%, Unknown 
2%) Fatalities (Car 29%, 
4WD 43%, LCV 21%, 
Unknown 7%) M:F3.2:1 
Morning 25%, 
Afternoon 75% 
Retrospective case 
series analysis 
 
 
Hsun, H./ Auckland 
New Zealand/ 2009 
<15 yoa. Fatal and non 
fatal Not stated All driveway 
Father (20%), Mother (16%), 
Neighbour (18%), Extended 
family (26%), Friend (6%),No 
driver(3%) 
Car 65%, Van 19%, 4WD 
10%, LCV 4% M:F 1.2:1 
Between 4-7pm 
(37%), Summer 
months (43%) 
Observational 
retrospective review 
 
Mayr, J./ Graz Austria 
/ 2001 <15 yoa. Non fatal only 
70.4% reversing or rolling 
backwards,  
Residential driveways 39% 
or farmyards (21.9%). 
Remainder (bar 3) on 
sidewalks or carparks. 
Adult family members 
(43.8%), not related 37.5%, 
driverless 9.4% 
 29.6% cars (medium size 
63.0%, executive type 
22.2%) M:F 1.6:1 Not stated 
Observational 
retrospective review 
 
Murphy, F./Auckland/ 
2002 
<15 yoa. Fatal and non 
fatal Not stated 
Home driveway 71%, 
Relative driveway 21%, 
Neighbour 8% 
Father (19%), Mother (19%), 
Extended family (30%), 
Neighbour (30%), Commercial 
(5%), other/unknown 9% 
Car 71%, LCV 20%, 4WD 
8%,  M:F 1.4:1 
46% between 1600 
and 1900hrs, 39% 
during the summer 
months 
Observational 
retrospective review 
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Author  
Ages and fatal or non 
fatal LSVRO incidents Direction Location Driver Vehicles Gender Time of Day 
Study Design 
Nadler, 
E./Pittsburgh / 
2001 
Admission age for the 
receiving children’s 
hospital (not specified). 
Fatal and non fatal 
>80% in 
reverse All driveway 
68% adult driver (relationship 
not specified); 31% 
driven/knocked out of gear by 
child 
SUV or light truck 
54%, Car 45%, 
Unknown 1% M:F 1.1:1 92% occurred during the day 
Observational retrospective review 
Nhan, C./ 
Canada/ 2009 
0-13 yoa. Fatal and non 
fatal all reverse 
driveway 33.1%, 
roadways 14.2%, 
parking lots 12.8%, 
not specified 40% Not stated Not stated 
no 
significant 
difference Not stated 
 
Descriptive Analysis 
Patrick, D./ 
Colorado 
USA/ 1998 
<18yoa. Fatal and non 
fatal 63%reversing,  All driveway 
Parents 35%, siblings 10%, 
neighbours 19%,unspecified 
46% Not stated M:F 1.4:1 Not stated 
Descriptive analysis comparing blunt 
trauma in driveway injuries to other blunt 
trauma 
Pinkney, K./ 
Utah USA/ 
2006 
<10 yoa of age. Fatal 
and non fatal all reverse All driveway Not stated 
car 1.62/100000, 
trucks 2.45/100000, 
SUVs 2.11/100000, 
vans 3.92/100000 57%boys 
"more likely" during summer months," 
more likely" 3-7pm 
Descriptive analysis of incidence rates 
and vehicle registration  
Roberts,/ 
Auckland New 
Zealand/ 1993 
<15 yoa. Fatal and non 
fatal 
83.4% non 
fatal 
reversing, 
87.5% fatal 
reversing 
driveway 93.4% 
(Non fatal),  87.5% 
(Fatal) 
50% Related to child, 11% 
neighbour, 39% not recorded Not stated M:F 1.4:1 
39% between January and March 
(summer), "highest number" between 4-
8pm. 
Descriptive analysis 
Roberts, 
I../Auckland 
New Zealand/ 
1995 
<15 yoa. Fatal and non 
fatal 
Not 
specifically 
discussed 
All driveway ( 36% 
shared driveway, 
72% driveway 
length >20 m,; 79% 
play area not 
fenced) Not stated Not stated M:F 1.65:1 Not stated 
Community based control study  
Robinson, P./ 
Victoria 
Australia/ 1997 <16 yoa. Fatalities only 
57% reverse, 
32% forward 
79% on own home 
driveway 
Parent 67%, Relative 21%, 
Friend 12% 
46% Passenger Car, 
46% 4WD, 
8%tractors or trucks M:F 1.8:1 
57%before midday, (3pm -8.40-pm 
43%). 64%  Fri-Sun. Twice as often in 
summer months. 
Descriptive analysis 
Silen, 
M./Cardinal 
USA/ 1999 
<16yoa. Non fatalities 
only Not stated All driveway 
Adult drivers 69%, 31% older 
sibling or actual injured child 
initiating vehicle to move Not stated M:F 1:1 Not stated 
Descriptive analysis 
Winn, 
D./California 
USA/ 1991 
<5 yoa. Fatal and non 
fatal 
57% 
Reversing in 
toddlers, 75% 
forwards in 
pre-schoolers 
Significantly more 
toddlers injured in 
non traffic events 
than pre-schoolers 
(61% vs. 25%) Not stated 
No significant 
difference 71% 
automobile 
 M:F 
 toddlers, 
2:1,  
preschool 
4:1 
"slightly more frequent in summer", 
"peak time between 4-8pm", "more 
incidents on Fridays, Saturdays and 
Sundays" 
Descriptive analysis 
 
Continued - Table 1. Summary of LSVRO Characteristics 
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Table 2. Injuries sustained in fatal and non-fatal LSVRO events 
First Author/Location/Year Fatal Injury Non-Fatal Injury 
Brison, R./ Washington/ 1988 81% Head Injuries N/A 
Fenton, S.,./Utah USA /2005 
11.1% Chest injuries resulted in death. 8.2% 
of Head injuries resulted in death 
Overall head injuries most common at 62%.  Followed by: orthopaedic, abdominal, thoracic, 
facial, and abrasions.  31% required ICU monitoring 
Holland, A./NSW/ 2000 
Head injury : 40 injuries in 13 out of 14 
deaths;  Torso injuries: 28 injuries in 13 out 
of 14 deaths; Limb injuries: 1 injury in 1 
patient 
Head injury: 30 injuries in 24 out of 41 patients; Torso injuries: 33 injuries out of 41 patients; 
Limb injuries 27 injuries in 25 out of 41 patients. 
Mayr, J., ./ Graz Austria / 2001 Na 
Contusion of head, face, trunk or extremity (12/32); long bone # 7; laceration to face/extremity 
6/32;pelvic # 2/32; lung laceration/cont/pneumothorax 2/32 
Murphy, F./Auckland/ 2002 
4/6 massive basal skull fractures; 1/6 
multiple injuries; 1/6 L)ventricular aneurysm 
13/7's post discharge 
48%minor head trauma; 22% major injury(skull#, intracranial haemorrhage); 29% major 
thorax injuries; 12% lower limb #'s, 4% upper limb #'s, 12% intra abdominal injuries 
Nadler, E./Pittsburgh / 2001 * * Musculoskeletal (56%), Head (33%), Chest (33%), Abdomen (28%), Pelvis (19%) 
Nhan, C., / Canada/ 2009 * 
*  Hip/leg fracture (23.3%), Injury to internal organ (11%), Head/neck fracture (13.7%), Severe 
head injury (9.6%), shoulder/arm fractures (5.5%), Mild head injury (2.7%) 
Patrick, D., / Colorado USA/ 1998 * 
* 0-4years (ISS 12.3 +/- 2.3, skeletal injury 46%, head injury 37%, torso injury 32%) 5-9 years 
(ISS 11.2 +/- 4.6, Skeletal injury 50%, Head injury 33%, torso injury 33%), >9 years (ISS 9.0 
+/- 1.1, Skeletal injuries 75%, torso injury 50%, Head injury 25%) 
Pinkney, K./ Utah USA/ 2006 * 
* Described only by vehicle type.  The mean injury score for LTV's (16.0 +/- 14.9) and 
Passenger Cars ( 11.7 +/- 14.7). LTV's more likely to be admitted  to ICU (OR=3.54, 95% CI 
1.19-0.55) and have surgery (OR 3.80, 95% CI, 1.02-14.20) 
Robinson, P., / Victoria Australia/ 
1997 
28 deaths: all involved complex head 
injuries, with or without additional crush 
injuries to the abdomen and laceration to the 
internal organs.  N/A 
Silen, M.,/Cardinal USA/ 1999 N/A 
ISS overall mean = 23. <24 months 80% Pelvis extremity, 60% head/neck, 20% thorax, 20% 
abdomen. >24months 45% Thorax, 35% pelvis/extremity, 20% abdomen, 10% head/neck. 
Winn, D., / California USA/ 1991 9/10 Head injury, 1/10 chest/abdomen injury 
0-2 years: 27% intracranial /facial injuries, 15% internal torso injuries, 15% lower extremity 
fractures, 3% upper extremity fractures.  2-4years: 37% intracranial facial injuries, 14% 
internal torso injuries, 19% fractures of the lower extremity and 8%arm fractures. Injury 
severity did not differ. 
*Fatal and non fatal injuries not separated in analysis  
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Patrick et.al [10] compared age groups (0-4, 5-9, >9 years), and found a significant inverse association 
between age and ISS, with the youngest age group experiencing all of the fatal injuries (mortality rate 
of 20%).  
Fenton et.al [25] found that driveway run-over incidents accounted for only a 6% mortality; markedly 
lower than Patrick et.al [10] who reported 20% mortality. Both Patrick et.al [10] and Fenton et.al [25] 
carried out retrospective analyses of driveway run-overs in level one paediatric trauma facilities with 
comparable levels of surgical, emergency and critical care services available. The discrepancy in 
results between these two studies is possibly explained by Patrick’s et.al’s [10] area of catchment 
which may have included children in remote areas being admitted to their hospitals. If time to 
treatment was delayed, this may have impacted on the outcome for these patients.  Intensive care 
admissions were required by 31% of patients in Fenton et.al  [25], whereas Mayr et.al [26] in Austria 
reported fewer ICU admissions at 22%. 
Psychological Consequences: 
Emotional outcomes of LSVRO events are scarcely reported in literature to date. Holland et.al [22] 
reported that the family of a non-fatally injured child had prolonged social work and psychological 
counselling. However these data were collected retrospectively, and were not mandatory or 
routinely collected information.  The complex and ongoing burden of stress that families endure 
following the incident of the serious or fatal injury of a child has been highlighted previously[38]. 
The additional stress that is associated with an LSVRO incident is that these injuries frequently 
involve a parent as the driver of the vehicle that runs over the child. This can mean that the parent 
caring for the child is not only dealing with the serious injury or death of their child, but as well 
have to manage the associated guilt.  No authors have included analyses of ongoing psychological 
and physical consequences in the families where a fatality occurred.  
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Long term effects 
The long term physical impact some of these injuries have on the individual child and their families 
has been described in three studies [22, 27, 35]. Nadler et.al [27] reports an overall complication 
rate of 8%, with four patients in their study requiring admission to a rehabilitation facility. Holland 
et.al [22] recorded seven out of 42 children who were fatally injured in an LSVRO incident 
subsequently experienced active clinical and social problems, as well as a variety of other 
complications such as incomplete spinal cord injury with lower limb weakness and neurogenic 
bladder, retinal haemorrhage with visual impairment, unequal leg length and gait disturbance from 
lower limb fracture, epiphora secondary to nasolacrimal duct injury associated with facial fracture, 
residual left ptosis secondary to closed head injury, significant various deformity from upper limb 
fracture, and prolonged social work and psychological counselling of one family. Murphy  et.al [35] 
found that two out of 72 children who were non-fatally injured after an LSVRO incident required 
rehabilitation, with long-term complications occurring in 11% of survivors, ranging from cognitive 
impairment, hemiparesis, ataxia and third nerve palsy, to marked speech and learning difficulties.   
Discussion:   
Despite the effort deployed so far to analyse the characteristics surrounding LSVRO’s in children, 
no studies have yet investigated comprehensive secular population data, including both fatal and 
non-fatal LSVRO incidents. No studies define fatal and non-fatal data in the same way, in the same 
dataset, in the same area, in the same time period, with an age group up to 15 years.  Rarely are all 
contributing risk factors included across studies, as data are collected from data sources using 
different methods, thus making direct comparisons difficult across the various studies.  
The absence of a specific ICD code for LSVRO confers great difficulty in investigating LSVRO 
events. New strategies are required to make classifying these cases reliable, and to facilitate timely 
access to efficient analysis of data. 
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Many studies discuss the need for driveway modification. To date New Zealand is the only country 
to have analysed relationships between driveway design/environment and risk factors.  However, 
these studies include only driveways and exclude other environments where LSVROs occur.  
Where supervision (by parents or others) is reported it is classified as “supervision” or “awareness”. 
These terms are too ambiguous in this circumstance; further definition is required of the level of 
supervision. None of the authors who discuss supervision adequately define the difference of 
“direct” or “indirect” supervision.  In this context, direct supervision means having another adult 
holding the child close while the car is being moved, or if no other adult is home, having the child 
appropriately restrained in the vehicle with the adult [39].   
As with many injuries, the long term physical and psychological consequences of LSVRO incidents 
is greatly under-researched. Further studies are required to accurately analyse the burden of the 
incident in this respect.  
Conclusion: 
The effect of LSVRO incidents to children in a comprehensive secular population is largely under-
investigated.    Only tentative conclusions can be drawn from current research, because the 
available literature lacks methodological quality and is inconsistent.  
Future Research implications 
More studies are required to address the incidence and impact of specific risk factors: culture, 
environment (remoteness versus, urban traffic versus non traffic), dwelling design, demographic 
factors (socioeconomic, sex, age, etc), car design, and injury characteristics, all with consistent 
classifications of the event. 
It would be advantageous to utilize additional injury and trauma databases to supplement data on 
admitted patients and fatal pedestrian data in assisting the classification of patients on a larger scale. 
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This depth of research will deliver a context in which existing interventions can be reviewed for 
effectiveness and currency.  Prospective data collection is essential to compare the impact of any 
interventions implemented over a period of time.  
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ABSTRACT
Aim: To systematically review the literature investigating the incidence of fatal and or nonfatal
low-speed vehicle run-over (LSVRO) incidents in children aged 0–15 years.
Methods: The following databases were searched using specific search terms, from their date
of conception up to June 2011: Cochrane Library, Medline, CINAHL, Embase, AMI, Sociologi-
cal Abstracts, ERIC, PsycArticles, PsycInfo, Urban Studies and Planning; Australian Criminology
Database; Dissertations and Thesis; Academic Research Library; Social Services Abstracts; Family
and Society; Scopus; and Web of Science. A total of 128 articles were identified in the databases
(33 found by hand searching). The title and abstract of these were read, and 102 were removed
because they were not primary research articles relating to LSVRO-type injuries. Twenty-six arti-
cles were assessed against the inclusion (reporting population level incidence rates) and exclusion
criteria, 19 of which were excluded, leaving a total of five articles for inclusion in the review.
Findings: Five studies were identified that met the inclusion criteria. The incidence rate in nonfatal
LSVRO events varied in the range of 7.09 to 14.79 per 100,000 and from 0.63 to 3.2 per 100,000
in fatal events.
Discussion: Using International Classification of Diseases codes for classifying fatal or nonfatal
LSVRO incidents is problematic as there is no specific code for LSVRO. The current body of
research is void of a comprehensive secular population data analysis. Only with an improved
spectrum of incidence rates will appropriate evaluation of this problem be possible, and this will
inform nursing prevention interventions. The effect of LSVRO incidents is clearly understudied.
More research is required to address incidence rates in relation to culture, environment, risk
factors, car design, and injury characteristics.
Conclusions: The lack of nursing research or policy around this area of injury, most often to
children, indicates a field of inquiry and policy development that needs attention.
BACKGROUND AND SIGNIFICANCE
This review aims to identify, summarize, and critique
population-based research on low-speed vehicle run-over
(LSVRO) incidents (fatal and nonfatal) in children aged be-
tween 0 and 15 years. These incidents have wide ranging impli-
cations for nursing practice, either because the children injured
are admittedwith often severe injuries, or because they die soon
after admission. It is important for nurses to be aware of the
best way to support both the victim (usually a child) and their
family. In addition, nurses (in particular, those who work in
pediatrics) hold a vital role in advocating injury prevention and
participation in community-based education (Coffman, 2002).
Knowledge of the circumstances, risk factors, and prevalence
of this injury would allow for enhanced communication with
families in their care (Coffman, 2002).
LSVRO incident is a term used to describe incidents where
a pedestrian—usually a child—is injured or killed by a slow-
moving (less than 30 km/hour) vehicle in either a traffic or
nontraffic area (Commission for Children and Young People
and Child Guardian [CCYPCC], 2005). Examples of LSVRO in-
cidents have appeared in the literature as early as 1980, when
a case study of patients with this injury were admitted to in-
tensive care at a St. Louis Hospital in Missouri (Bell, Tern-
berg, & Bower, 1980). By the 1990s it became apparent that
LSVRO incidents were an international problem with stud-
ies describing this event in the United States (Agran, Winn,
98 Worldviews on Evidence-Based Nursing, 2014; 11:2, 98–106.
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Anderson, Tran, & Del Valle, 1996; Agran Winn, & Ander-
son, 1994; Partrick, Bensard, Moore, Partington, & Karrer,
1998; Tanz & Christoffel, 1985; Williams, 1981; Winn, Agran,
& Castillo, 1991; Wright 1998), Canada (Brison, Wicklund,
& Mueller, 1988), United Kingdom (Campbell-Hewson, Egle-
ston, & Cope, 1997), New Zealand (Roberts, Kolbe, & White,
1993; Roberts, Norton, & Jackson, 1995), and Australia (Hol-
land et al., 2006; Robinson & Nolan, 1997; Stevenson, 1997).
The concept of LSVRO lacks a clear definition in the lit-
erature and has been variously represented by terms such as
“roll-over,” “driveway run-over,” “slow speed run-over,” “back-
over,” “low velocity,” “low speed,” “driveway-relatedmotor vehi-
cle injury,” “nontraffic,” “driveway crush,” “infant pedestrian,”
“reversing injury,” “toddler run-over,” and “reversing motor
vehicle injury.” This lack of consistent definition is most likely
influenced by twomajor factors. The first, the knowledge of this
mechanism of injury is one of evolution. As progress has been
made in research, the definitionhas been readjusted to describe
the mechanism more accurately. The second contributing fac-
tor to the lack of clear definition is one relating to the Interna-
tional Classification of Diseases (ICD; World Health Organisa-
tion [WHO], 1992, 2011) codes and the current insufficiencies
to adequately code this particular mechanism. Therefore, clin-
icians and researchers have no other choice but to grasp at
subtypes of definitions that relate to a specific setting or vehi-
cle movement (e.g., driveway injuries, reversing injuries, etc.).
The aim of this study is to systematically review the cur-
rent literature relating to the incidence of fatal and or nonfatal
LSVRO incidents in children aged 0–15 years. This review will
allow identification of the magnitude of the burden from this
type of injury, and potentially highlight at-risk groups (e.g.,
age, ethnicity, remoteness, and environments). In the “Discus-
sion” section of this paper, a Haddon’s matrix has been used
to explain the implications of nursing practice in relation to
prevention of this type of event (LSVROs). Haddon’s matrix is
a tool to assist in developing ideas for preventing injuries in-
volving the interplay of three factors: (a) human host, (b) agent
or vehicle, and (c) the environment (physical and social). In ad-
dition, Haddon noted that each injury event has three phases:
preevent, event, and postevent (Runyan, 1998). The interpre-
tation of the results of this review in the context of Haddon’s
matrix will ultimately enhance nurses’ knowledge (particularly
pediatric) of how to best promote the prevention of this type
of injury and will provide a basis on which to build future
research questions to enhance both clinical and psychological
care of these patients.
METHODS
Design
The methodology for this systematic review followed the rec-
ommendations of the United Kingdom Centre for Reviews
and Dissemination National Health Service [NHS] (2009) for
search methods, quality appraisal, data extraction, and analysis
(Power & Frank, 2008). We used a modified version of the
PRISMA flow chart (PRISMA, 2011) to graphically articulate
the search results.
Search Methods
The following databases were searched for studies published
between 1960–2011 in the peer-reviewed literature written in
the English language of incidence of LSVRO events: Cochrane
Library, Medline, CINAHL, Embase, AMI, Internet, Sociologi-
cal Abstracts, ERIC, PsycArticles, PsycInfo, Urban Studies and
Planning, Australian Criminology Database, Dissertations and
Theses, Academic Research Library, Social Services Abstracts,
Family and Society, Scopus, and Web of Science. We also ex-
amined available health service policy documents, and the gray
literature (book chapters, commentaries, media, and unpub-
lished theses). To avoidmissing articles using the initial search
strategy, a hand search was conducted by searching indexes
of highly relevant journals and references of relevant articles
(Relevo, 2011).
Search Terms
The following search termswere used:Driveway, driveway acci-
dent, driveway run-over, toddler run-over, back-over collision,
back-over accidents, home, driveway-related, rollover injury,
driveway crush injury, driveway injury, reverse motor vehicle,
reversing automobile, rear end impact, back-over collision, chil-
dren, traffic crush, nontraffic, pedestrian, low-velocity, slow-
velocity, slow-speed, low-speed, prevention, promotion, and
education.
Inclusion criteria were primary analytic studies in which
population level incidence rates of LSVRO events among chil-
dren aged 0–15 years, with fatal or nonfatal outcomes, were
reported. Papers were excluded if they were not written in
English, did not include incidence rates of LSVRO events, or
did not involve children between the ages of 0 and 15 years.
Quality Appraisal
We used the Power-Frank “Quality Assessment Checklist”
(Power & Franck, 2008) to assess the quality of the reviewed ar-
ticles. Key components of the tool that was based on guidelines
of the Centre for Reviews and Dissemination (NHS, 2009) re-
lated to sampling, design, intervention, and outcomemeasure-
ment. To validate our method, we cross-checked the quality
assessment with the framework of assessing methodological
quality described by Greenhalgh (1997).
Data Abstraction and Synthesis
Searches were undertaken by BG, LS, and LH (librarian). BG
screened the studies initially yielded by the search. Three in-
dependent reviewers reviewed the studies and extracted the
data (BG, LS, KW). Data extracted included study design, num-
ber and characteristics of participants, geographical location
of study, aims of the research, methodology, outcome mea-
sures, andmain findings. Nonfatal and fatal incidence rates for
LSVROeventswere extracted fromeach study in asmuch detail
as possible (e.g., age and gender). Information was also sought
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regarding direction of vehicle, location of incident, driver of ve-
hicle, vehicles types involved in incident, and time of incident.
A meta-synthesis was not possible because of the inconsisten-
cies found in each paper.
RESULTS
Search Outcome
Figure 1 (a modified PRISMA flow chart) demonstrates the
numbers of studies and results of the selection and the screen-
ing process. The database search yielded 115 papers, and an
extra 33 were identified through the gray literature and hand
searching. Duplicates (n = 20) were removed, leaving a total
of 128 papers. Titles and abstracts of these 128 papers were
reviewed, and 102 were excluded, leaving 26 papers for assess-
ment against the inclusion and exclusion criteria. Nineteen of
these papers were excluded because they were not population-
based studies reporting incidence of LSVRO events, leaving
seven papers for inclusion in the review. A further two of these
studies were excluded (Mayr et al., 2001; Robinson & Nolan,
1997) because even though theywere population-based studies,
incidence rates were absent, and no information was included
regarding population, so it was not possible to extrapolate in-
cidence. The authors of these papers were contacted, but they
could not provide the required information. Details of the five
included studies are presented in Table 1.
Settings and Participants
Participants in all of the studies were recruited from 1979
to 2005. Three of these studies were conducted in Auckland,
New Zealand and two were conducted in the United States
(Washington [state] and Utah).
Incidence Rates
Three studies (Hsun Hsiao et al., 2009; Murphy, White, &
Morreau, 2002; Roberts et al. 1993) reported both fatal and
nonfatal incidence rates (all from Auckland, New Zealand),
one study (Brison et al., 1988) reported fatal incidence rates
only, and one study (Pinkney et al., 2006) reported nonfatal
incidence rates only (both were from the United States).
Incidence rates (per 100,000/annum) of nonfatal LSVRO
incidents varied from 7.09 to 14.79 (Pinkney et al., 2006).
These two rates, however, were from the same study in Utah,
USA. The lower ratewas based on actual cases, the higher num-
ber was based on a “capture–recapture” formula to count po-
tentially missing cases. The next highest incident rate for non-
fatal LSVRO incidents was 8.7, from Auckland, New Zealand
(Roberts et al. 1993).
In the fatal LSVRO incidents the range was from 0.63 in
New Zealand (Hsun Hsiao et al. 2009) to 3.2 in the United
States (Brison et al. 1988). The three studies from Auck-
land shared comparable fatality rates (0.77, 0.64, and 0.63
in chronological order). Some of the differences between the
higher incidence rates of 3.2 in America could be related to the
sample processing. All of the New Zealand studies were in an
urban-based population fromAuckland, with two of the studies
collecting only LSVRO events occurring on driveways. Brison
et al.’s (1988) rate of 3.2 included statewide fatal incidences
and presumably included rural areas. Brison et al. (1988) also
restricted the age group to under 5 years of age, although all of
the New Zealand studies selected patients up to the age of 15
years. Brison et al. (1988) also calculated incidence rates find-
ing that the highest occurred at 1 year of age (5.8 per 100,000).
All of the studies report more serious injuries are sustained in
children under 5 years of age. Brison et al. (1988) conducted
their study much earlier than that of the New Zealand studies,
and perhaps awareness and stories have filtered through and
had a preventive impact.
One study (Pinkney et al., 2006) examined incidence in
relation to vehicle type. Passenger cars had the lowest incidence
rates (1.62 per 100,000), followed by sports utility vehicles
(2.11 per 100,000), trucks (2.45 per 100,000), and minivans
(3.92 per 100,000). This study was conducted in Utah. Hence,
the overrepresentation of SUVs and trucks involved in LSVRO
events reported in this study may be due to the culture of Utah
state and that the major industries of Utah are mining and
cattle ranching (State of Utah, 2012). With the highest birth
rate in America and the youngest population (State of Utah,
2010), Utah may also have a higher than average number of
larger vehicles such as minivans.
DISCUSSION
Identification of LSVRO Incidents
Many authors have found the task of identifying this type of
injury a difficult task (Bell, Ternberg, & Bower, 1980; Brison
et al., 1988; Holland et al. 2000). Predominantly, this injury
is classified according to the location of the incident. In two
of these papers the injury location was classified as “nontraf-
fic” and the other three were all restricted to driveways. Where
ICD codes were used for classification, each of the authors
used slightly differing codes, rendering direct comparison of
results impossible. In studies that utilized ICD codes for data
extraction, manual searches of the data were performed to ac-
count for accuracy and to identify extra cases (which may have
been wrongly coded). This level of difficulty of classification
compromises the ability to use a larger sample size, as the
manual process is complex and timely. It is likely that studies
that exclude “traffic” and “nondriveway” areas underestimate
the incidence of LSVRO events. Importantly, in studies that de-
scribe LSVRO events in terms of “nontraffic,” it is impossible
to determine the precise location of the event. This knowledge
is essential for nurses to effectively communicate prevention
education, so they can educate parents and carers about safe
environments in driveways and around the home, and all other
areas where cars travel at a low speed, which may be missed if
they are classified as “nontraffic.”
Using ICD codes for classifying fatal incidents is problem-
atic for the same reasons. Brison et al. (1988) tried to overcome
this barrier by utilizing police reports for clarification. Unfor-
tunately, this was also problematic as these cases are predom-
inantly nontraffic events and not necessary to report. Brison
100 Worldviews on Evidence-Based Nursing, 2014; 11:2, 98–106.
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Records identified through 
database searching (n = 115)
Additional records identified 
through other sources (n = 33)
Records after duplicates removed (n = 128) 
Full-text articles assessed for 
eligibility (n = 26) 
Records screened (n =128) 
Studies included in quantitative synthesis (n = 5) 
Records excluded (n = 102)
 Not research
Full-text articles excluded with 
reasons (n = 21). Case studies,
lacking or not reporting 
statistics/epidemiology or IRs, 
focus on vehicle or driveway design 
only
Figure 1. Summary of the selected studies (adapted from PRISMA).
et al. (1988) and Roberts et al. (1993) both examined all pe-
diatric pedestrian cases to check for missed cases in wrongly
classified patients.
Implications for Nursing
Although we made every effort to find such studies, none were
available in the nursing literature. Evenwhen the literature was
searched more widely, we did not find any policy documents
from health services which would direct and guide nursing
care. This is a much needed area of potential research. The op-
portunistic education focusing on young children across differ-
ent nursing specialties in relation to other studies highlighting
young children as more serious and fatalities is another vital
area of future nursing research. Understanding the wide range
of injury risk to children and how prevention strategies may
work across a number of these risks is important for nurses to
enable them to provide informed advice around keeping chil-
dren safe. For example, the placement of barriers would stop
children from LSVRO and may also stop them from running
on the road.
Haddon’s Matrix
Findings of this review and the resulting implications for nurs-
ing practice and education have been summarized in Table 2
in the Haddon matrix. This data presentation explains how
nursing knowledge and education can incorporate the results
presented in this study to facilitate nursing and health promo-
tion programs and inform policy change. In addition, this can
be applied more widely for the whole gamut of health profes-
sionals and others who are involved in injury prevention and
health promotion. It is essential that all involved in these areas
gain knowledge of the risk factors for this particular type of
injury. This will not only target prevention but direct future
research of nursing care of these patients and their clinical
requirements.
Limitations of Studies Reviewed
Three of the five studies that have reported population-level
incidence rates on LSVRO events were conducted in Auck-
land, New Zealand, a predominantly urban area. The other two
studies were both conducted at a statewide level, in the United
States. The generalizability of all of these studies to other coun-
tries is questionable. The incidence of LSVRO events in rural
areas has not been reported in the literature to date. It is likely
that because of the general higher incidence of injury in ru-
ral areas (Mitchell, 2010), the incidence of LSVRO events and
injuries may also be higher in rural areas.
None of the five studies reviewed calculated incidence rates
for injury type or severity (within the nonfatal events). Simi-
larly, incidence rates were not presented for specific locations,
environments, indigenous status, or socioeconomic status.
More data on LSVRO incidence and characteristics are re-
quired to effectively address LSVROprevention. These data can
only be derived from well-conducted, population-based studies
that allow incidence to be calculated. Current knowledge is
limited by significant inconsistencies in relation to definition
(including lack of specific ICD code), method of data collection,
type of information collected, and about whom the information
is collected (e.g., different studies include different age groups,
events of differing severity, etc.). Thus, data are variously col-
lected from hospital-admitted patient data, police reports, local
child death reviews, emergency department data, and trauma
databases. As yet, no one study has collected information from
all of the relevant sources where these events may be recorded.
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Consequently, current knowledge of themagnitude of the inci-
dence of these events is likely to be underestimated. Thismakes
comparisons between studies difficult. In addition, no specific
database exists where all relevant risk factors are recorded.
Thus, utilizing the definition of LSVRO applied in this study
(originally based on the definition used by the CCYPCG) allows
for inclusion of all types of LSVRO incidents that occur in all
ages, in all areas.
Limitations of this Review
Although we made considerable efforts to identify all eligible
studies relating to LSVRO incidence, we cannot exclude the
possibility of bias. This review did not include studies pub-
lished in languages other than English due to time restrictions
and no funding allocation for translation. The validity of con-
clusions from any systematic review depends on the quality
of the included studies. In this case, many of the studies re-
viewed were limited in their ability to draw conclusions due to
differences in methodology and definitions. It has been shown
that inadequate weighting of importance has been placed on
population-based incidence relating to LSVRO events both in
Australia and internationally.
Several included studies were conductedmore than 10 years
ago, and so their relevance to the current situation is open to
question. Recent changes in trends in family car purchases
(size and type of vehicle) may not be reflected in these previous
studies.Walking habits have also dramatically changed over the
past two decades (Jacobsen, 2009) with children increasingly
being transported by car to school and extracurricular activities.
The purpose of this review was to identify published lit-
erature on the incidence of fatal and nonfatal LSVRO events
among children aged 0–15 years in order to determine themag-
nitude of the burden of injury from this event and to identify
at-risk groups. We acknowledge that although this paper fo-
cused only on incidence rates, there exists a significant body of
work on LSVRO events. Risk factors and injury characteristics
that have previously been identified should be taken into con-
sideration when nurses conduct injury prevention education
with families, and also, to aid effective treatment of patients
with this mechanism of injury. Characteristics that should ide-
ally be included in future research include: culture; socioeco-
nomic demographics; geographical location (i.e., metro, rural,
or remote); location of incident (e.g., driveway, car park beach);
time of incident; weather conditions; road surface; dwelling
design (including presence of barriers); supervision; driver of
the vehicle; vehicle design; visual or auditory warning devices;
and other unexplored risk factors (Holland et al., 2000; Hsun-
Hsiao et al., 2009; Pinkney et al. 2006; Roberts et al. 1993;
Robinson & Nolan, 1997; Shepherd, 2010).
CONCLUSIONS
The phenomena of LSVRO events among children aged 0–
15 years are relatively understudied. Only tentative conclusions
can be drawn from the available studies, which do not provide
sufficient evidence and partly lack methodological quality and
research consensus. More studies are required to address inci-
dence rates in relation to culture, environment (remoteness vs.
urbane, traffic vs. nontraffic), dwelling design, demographic
factors, car design, and injury characteristics. Studies are not
consistent in their definition of LSVROevents, and in their data
collection methods. This makes direct comparisons difficult.
Improved reporting of LSVRO incidence rates will help
identify relevant risk factors for appropriate interventions and
prevention recommendations, as well as facilitate evaluation
of interventions. The findings of this study can inform nurs-
ing practice and hospital and community clinical engagement.
It is recommended that future research involving data collec-
tion of LSVRO incidents should investigate all characteristics
of the event at a population level. In addition to this, optimal
education delivery times and methods should be investigated
to target nursing education, policy, and resources for future
planning.
The strengthening of the breadth and depth of incidence
rates throughout the characteristics of LSVRO incidents will
help provide evidence-based recommendations. This will pro-
vide the praecipes to guide governing bodies to target appro-
priate prevention interventions, thereby improving outcomes
for these families who suffer potentially egregious conse-
quences.WVN
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CHAPTER 2:   
METHODOLOGICAL ISSUES IN DESCRIBING INCIDENCE AND 
CHARACTERISTICS OF LSVRO EVENTS IN QUEENSLAND CHILDREN 
AGED 0-15 YEARS.     
 
 
 
 
 
 
This chapter is inserted as two parts: 
2.1  As published in Australian Epidemiological Association Journal.  
“Griffin B, Watt, K., Shields, L., Wallis, B., Kimble, R. Low speed vehicle run-over 
incidents: Methodological issues in describing incidence and characteristics in Queensland 
children aged 0-15 years. Australian Epidemiological Association Journal. 2013;20(1):29-
33.” 
2.2 As published in the Queensland Injury Prevention Council report 
“Kimble, R., Watt, K., Wallis, B., Nixon, J., Cass, D., Gillen, T., Winter, H., Griffin, 
B.(2012). Low speed vehicle run over incidents in Queensland children (0-15 years): 11 year 
review, and development of an intervention and prospective data monitoring system. 
Queensland Children’s Medical Research Institute, Royal Children’sHospital, Brisbane. 
ISBN 978-0-9924946-7-4”  (Methods Chapter completed by PhD candidate) 
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Abstract
Low speed vehicle run-overs (LSVROs) have been identified 
as a significant cause of transport pedestrian fatalities in young 
children. There are two main methodological challenges 
associated with investigating LSVRO incidents: 1) case 
ascertainment; and 2) disparate data sources. These challenges 
have resulted in a lack of adequate information about the true 
burden (fatal and non-fatal) of this injury event, and the 
circumstances surrounding the incident. The aim of this paper 
is to discuss each of these issues and their implications, as well 
as to describe the processes used by the authors to overcome 
these methodological issues, in order to accurately calculate the 
incidence and characteristics of LSVRO events. Despite the 
methodological improvements of this study in relation to case 
ascertainment and detail of data on incidents, data regarding 
circumstances leading to the event were not routinely or 
consistently recorded. A dedicated, prospective data collection 
would address most of these limitations. More detailed 
information is required to identify specific risk factors that are 
relevant to LSVRO events, using improved methodology and 
consistent and comprehensive classification of events, such as 
that used in this study.
Abbreviations
Abbreviations: CCYPCG: The Commission for Children 
and Young People and Child Guardian; EDIS: Emergency 
Department Information System; LSVRO=Low-speed 
vehicle run-over; QAS: Queensland Ambulance Service; 
QHAPDC: Queensland Health Admitted Patient Data 
Collection; QISU: Queensland Injury Surveillance Unit.
Introduction
Low speed vehicle run-overs (LSVROs) have been identified 
as a significant cause of transport pedestrian fatalities in young 
children. After pool drowning, LSVROs are the second largest 
cause of death from unintentional injury for children in 
Queensland aged 1–4 yrs.1 Low speed vehicle run-over events 
have been documented as a significant danger to young children 
since 1964,2 when Professor Kravitz from Illinois first highlighted 
this emerging injury type, and specifically referred to the danger 
of reversing cars in driveways. Very little appeared in the 
literature in the following years, until it was raised again in 1980 
by Bell,3 who recognised what he termed ‘low-velocity’ events 
as a serious form of injury. Since this original research, LSVRO 
events have been studied sporadically in the USA,4-10 Canada,11 
the United Kingdom,12 New Zealand,13-17 and Australia.18-21
There are two main methodological challenges associated with 
investigating LSVRO incidents: 1) case ascertainment; and 
2) disparate data sources. These challenges have resulted in a lack 
of adequate information about the true burden (fatal and non-fatal) 
of this injury event, as well as the circumstances surrounding the 
incident. The focus of the first part of this paper is on discussing 
each of these issues, and their implications, in detail. In the second 
half of the article, the processes used by the authors to overcome 
these methodological issues, in order to obtain as accurate an 
estimate as possible of the incidence and characteristics of LSVRO 
events, are described. Additional benefits of the approaches used 
by the authors will then be discussed.
1) Case ascertainment
The characteristics associated with low speed vehicle run-over 
events differ from other pedestrian casualties that occur on 
public roads at greater speeds. The classification and definition of 
LSVRO events have varied considerably in the literature, perhaps 
because the concept of LSVRO lacks a clear definition. It has 
been variously represented by terms such as ‘roll-over’, ‘driveway 
run-over’, ‘slow-speed run over’, ‘back over’, ‘low-velocity’, 
‘low speed’, ‘driveway-related motor vehicle injury’, ‘non-traffic 
pedestrian’, ‘driveway crush’, ‘infant pedestrian’, ‘reversing 
injury’, ‘toddler run-over’, and ‘reversing motor vehicle injury’. 
This lack of consistent definition is most likely influenced by 
a number of factors. Firstly, knowledge of this mechanism of 
injury is in evolution. As progress has been made in research, the 
definition has been readjusted to describe the mechanism more 
accurately. The second contributing factor to the lack of clear 
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definition is one relating to the International Classification of 
Diseases (ICD) [17, 35] codes and the current insufficiencies to 
adequately code this particular mechanism. Therefore, clinicians 
and researchers have no other choice but to grasp at ‘homemade’ 
terms and definitions to identify this mechanism. This has 
resulted in a lack of adequate information about the number 
of children injured, the circumstances surrounding the incident, 
and the associated morbidity. No studies define both fatal and 
non-fatal data in the same data set in the same area, in the same 
time period, for children aged 0 – 15 years with an age group 
up to 15 years. No one paper includes an assessment of all the 
known contributing factors.
As above, the primary issue in relation to obtaining data on 
LSVRO is case ascertainment. Identif ication of LSVRO 
incidents is inherently difficult because there is no specific code 
or mechanism description in sources of routine data (e.g., there 
is no ICD code, and LSVRO events are considered a subgroup of 
pedestrian injuries in most other data sources). To date, the most 
frequent method of identifying LSVRO incidents is to identify 
non-traffic pedestrian transport incidents using ICD codes. Data 
are then manually interrogated in order to determine the location 
of the incident (if it is recorded). This level of diff iculty in 
classifying LSVRO incidents has compromised ability to complete 
comprehensive, population-based studies, as the process is complex, 
time-intensive and costly. Consequently, previous studies that 
have been completed on this type of event have been restricted 
to specific location of the event (e.g., driveway or non-traffic), 
direction of the vehicle (e.g., reversing), vehicle type (e.g., four 
wheel drive), age (e.g., toddlers, or children under 5 yrs), or 
outcome (e.g., fatalities, or hospitalisation, or ambulance-attended).
In Queensland (and elsewhere in Australia), the issue of 
identification and classification of LSVRO events has largely 
been overcome by the Commission for Children and Young 
People and Child Guardian (CCYPCG), who routinely analyse 
fatal LSVRO incidents. The ICD-10 coding system is utilised by 
the CCYPCG to code underlying and multiple causes of death. 
This system of classification is useful in promoting international 
comparability; however in regards to the identification of LSVRO 
incidents when analysing mortality statistics, ICD-10 carries 
particular intrinsic limitations. The CCYPCG primarily classifies 
deaths according to their circumstances, which helps address these 
limitations. By collating information contained in the Police 
Report of Death to a Coroner (this form is provided by the Office 
of the State Coroner), CCYPCG is able to identify LSVRO cases 
where the ICD-10 code does not accurately reflect the circumstances 
of death. The CCYPCG identify this subgroup of pedestrians by 
recording situational and risk factor information provided in the 
Police Report of Death to a Coroner. For all transport incidents, 
the speed limit in the area is recorded, along with whether the 
vehicle was considered to have been exceeding this. However, 
information on speed limits is only available for pedestrian 
incidents occurring on a public road. As most LSVRO incidents 
occur on private property, these sections are not applicable, and 
narrative information from the police report is used to identify 
if the incident occurred at low speed and meets the definition of 
LSVRO incidents. The CCYPCG also classifies other types of 
pedestrian deaths, such as road-crossing deaths, and bystander 
incidents (such as a car mounting the footpath).
The main limitation of using ICD codes to identify LSVRO 
events is that ICD codes identify only the location, and not the 
speed of the vehicle. Similarly, separating non-traffic incidents 
from traffic incidents is not exclusive enough. For instance, 
a motor vehicle driver may be driving recklessly at speed in a 
parking lot and kill a child as a consequence, and this would be 
coded as ‘non-traffic’. In addition, LSVRO events can occur in 
a traffic area (e.g., school pick-up zones). Hence relying on ICD 
codes to identify LSVRO events is problematic. The CCYPCG 
are able to overcome this obstacle because with every fatality, 
a detailed police record is provided. In non-fatal incidents, 
especially on private land, this type of report is not compulsory, 
and even if such a report is completed, it is in no way linked to 
the medical record.
2) Disparate data sources
No one data source accurately captures all of the required 
information on LSVRO events. Data are variously collected 
from ambulance records, admitted hospital patient data, police 
reports, local child death reviews, emergency department data, 
and trauma databases. In addition, different fields of information 
are collected in these different databases. As yet, no one study 
has collected information from all of the relevant sources where 
these events may be recorded, so ascertaining the true incidence 
and nature of these events is difficult. Quality of data collected 
also varies between databases. Both of these issues make it 
difficult to directly compare previous studies. The highest 
quality data consistently available for LSVROs are derived from 
fatal events. In Australia, the first published study to describe 
LSVRO events included an analyses of fatal events that occurred 
among children aged <16 years in Victoria from 1985 – 1995.21 
The advantage of investigating fatal events exclusively is the 
relatively higher level of detail recorded in relation to a death 
compared to the often sparing documentation that is recorded 
for a non-fatal event. This higher level of detail (that generally 
includes a combination of police reports, coroners reports and 
health records where available) usually includes information such 
as speed, direction and driver of the vehicle, and incident location. 
Data on non-fatal incidents is much less detailed (see Table 1 for 
more detail).
Adequate knowledge of the characteristics and associated 
risk factors of LSVRO events is necessary to understand and 
describe the burden of injury. To date, this knowledge has been 
compromised by the inconsistent definitions and type of data 
obtained on this event type in the literature.
A new approach
The next section of this paper is a description of the methods 
that were used by the authors in order to accurately calculate 
the incidence of LSVRO events among Queensland children 
aged 0–15 yrs.
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This study was a population-based, retrospective cohort study. 
For the purposes of this study, the definition of LSVRO suggested 
by the CCYPCG and Queensland Injury Surveillance Unit 
(QISU) was used. That is, LSVRO incidents are those where a 
pedestrian, usually a child, is injured or killed by a slow-moving 
vehicle (<30km/hr.) in both traffic and non-traffic areas.
In order to calculate incidence of LSVRO events as accurately 
as possible, retrospective data on all fatal and non-fatal LSVROs 
among 0 – 15 year old children resident in Queensland, Australia 
from January 1st 1999 to December 31st 2009 were obtained and 
manually linked from multiple sources across the continuum of 
care (Pre-hospital, Emergency Department, Hospital Admission, 
Fatality). Where possible, these data were supplemented by 
injury surveillance data from the Queensland Injury Surveillance 
Unit. See Table 1 for detail on data sources and variables accessed.
Data extraction process
Any child who received treatment for an LSVRO from one of the 
following were included in the study: 1) pre-hospital (Queensland 
Ambulance Service (QAS)); 2) Emergency Department (Emergency 
Department Information System (EDIS)), and Queensland Injury 
Surveillance Unit (QISU)); 3) hospital admissions for 24 hours 
or more (Queensland Health Admitted Patient Data Collection 
(QHAPDC)); and fatalities (Commission for Children, Young 
People and Child Guardian -Child Death Review (CCYPCG-
CDR)). The CCYPCG-CDR did not exist prior to 2004, so for 
1999 – 2001 data were obtained from the Queensland Council 
on Obstetric and Paediatric Morbidity and Mortality (QCOPMM). 
QAS, CCYPCG and QHAPDC data are state-wide. Every 
incident that resulted in death, admission to a hospital in 
Queensland, or that was attended by Queensland Ambulance 
Service, is included in this data set. Data derived from EDIS 
relative to the study period is less complete, since not all 
Emergency Departments contributed data to EDIS for the whole 
11 year period. However, EDIS does capture all of the major 
Emergency Departments, and thus the majority of ED 
presentations in Queensland. Data regarding ED presentations 
were supplemented by QISU. QISU is specifically designed for 
injury surveillance. During the data collection period, data on 
LSVROs were obtained for 84 hospitals. Note that QISU did 
not collect data from the same hospitals throughout the data 
collection (e.g., some hospitals may have stopped contributing 
data for some time periods, and others may have started), and 
not all hospitals contributed data to QISU for the 11 year study 
period. During the data collection period, QISU data were 
available for some hospitals that did not contribute data to EDIS.
Table 1. Data custodians and a summary of data variables collected
Data Custodian Availability Variables
CCYPCG – Coroners’ Data 1999 – 2009; statewide Demographics, vehicle type, direction of vehicle, driver 
of vehicle, Cause of death, time and date of death, location 
of the incident, free text description of event
QAS – All patients requiring 
Ambulance attendance in 
Queensland
ARF: 1999 – 2006 (cases identified 
by QHAPDC only); statewide
eARF: 2007 – 2009 (as above, plus 
cases yielded by manual searching of case 
presentation); statewide
Demographics, times to scene/hospital etc., vital observations, 
time and date of occurrence, geographical location of 
occurrence; free text description of event and scene upon 
arrival, which may provide details into characteristics of 
incident not obtainable elsewhere
QHAPDC (patients admitted 
for 24 hrs. or more)
1999 – 2007; statewide All transfers and readmission in relation to the incident 
including: demographics, time and date of admission, injuries 
sustained (ICD codes), procedures, Place of occurrence 
(Y code), length of stay in hospital, activity at time of injury
Queensland Health EDIS – 
Patients attending Emergency 
Departments in Queensland
1999 – 2007; not statewide (major EDs in 
QLD, but not all EDs contributed for 11 years) 
Demographics, date and time of presentation, free text 
description of presenting complaint and clinical assessment 
on arrival (providing more details into characteristics), 
triage category
QISU (this is a dedicated 
injury surveillance database 
through which injury-specific 
data are collected, in place 
at a number of Emergency 
Departments in Queensland) 
1999 – 2007; not statewide (up to 84 
hospitals in QLD during data collection 
period, but not all hospitals contributed  
for 11 years, and some hospitals contributed 
for only part of the 11 years) 
Demographics, dates and times, triage category, free-text 
description of injury event (providing more details into 
characteristics), additional injury surveillance specific data 
such as place of occurrence (more detailed than QHAPDC), 
time of injury, nature of injury and body region injured, 
ICD-code, cause of injury, mechanism and major injury 
factor (i.e. primary object involved)
Abbreviations: ARF = Ambulance Report Form: eARF = electronic Ambulance Report Form: CCYPCG – The Commission for Children 
and Young People and Child Guardian; QAS: Queensland Ambulance Service; QHAPDC: Queensland Health Admitted Patient Data 
Collection; EDIS: Emergency Department Information System; QISU: Queensland Injury Surveillance Unit
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Health data are not routinely linked in Queensland, and at 
the time of data extraction, no system existed to facilitate data 
linkage. Hence, data extraction occurred separately for each of 
the databases. De-identified data were first obtained on children 
admitted to hospital as a consequence of an LSVRO, using ICD 
codes (external cause), and where possible, Y92 codes (place of 
occurrence); see Table 2. This first de-identified collection of 
data contained information on age, all specified ICD codes, 
and Diagnoses and Procedure codes (and text). The first round 
of data cleaning was then carried out by clinical experts who 
differentiated the cases into one of three groups: 1) definite 
LSVRO events; 2) possible LSVRO events; 3) definitely not 
LSVRO events (these were excluded). A unit record number 
(URN) was obtained for possible LSVRO events, and this was 
used to interrogate other databases for clarification (e.g., free text 
fields such as presenting complaint in EDIS, or QISU). Where 
insufficient information existed to determine whether a case was 
definitely an LSVRO incident, it was not included. Once a final 
list of ‘definite’ cases of LSVRO events was created, complete 
admitted patient data (all requested variables) were then 
obtained, representing all cases of known paediatric LSVRO 
incidents resulting in hospital admission in Queensland during 
the study time period.
Next, data were obtained from Queensland Ambulance Service. 
The initial method of data extraction intended for QAS data was 
to utilise the ‘definite cases’ from the QHAPDC by matching 
(name, date of injury, and age or DOB). During the process of 
matching, however, QAS advised that large numbers of cases 
that appeared to be definite LSVRO events were not on the list 
of cases provided to them for matching. Hence it was decided 
instead to review all paediatric pedestrian crashes in ambulance 
records and manually interrogate these cases using free-text fields 
(case description). Again, only cases that were definitely LSVRO 
events were included. This process was only possible for cases 
between 2007 and 2009, because during the data collection 
period, QAS transitioned from hand-written Ambulance Report 
Forms (ARFs) that were then electronically stored on microfiche 
files, to electronic report forms (eARFs). This transition took 
place over 12 months in 2006. While information such as text 
descriptions of events existed in handwritten ARFs, the text 
files were not retained in the microfiche version of the ARFs. 
Thus, while data capture on LSVRO incidents that involved 
pre-hospital attendance by QAS are as complete as possible for 
these 3 years, the number of LSVRO events from 1999-2006 
are underestimated.
Thirdly, data were obtained from EDIS. All paediatric pedestrian 
events in the EDIS database were extracted using the presenting 
complaint field, and this field was then further manually 
interrogated for relevant cases. For QISU data, a similar manual 
search process occurred for all cases initially extracted using 
transport codes (0509-0599).
Finally, data on fatalities were obtained from the Child Death 
Review (CDR). These events were already clearly defined in the 
CDR database, using a combination of coroners’ reports and 
forensic investigation forms.
For all databases, where insufficient information existed to 
determine whether a case was definitely an LSVRO incident, 
it was not included. Once all definite LSVRO incidents were 
identified in each database, data were linked manually using 
(in order): name, gender, age/date of birth, date of incident, and 
hospital facility. Data were then cleaned to ensure that every 
incident was represented only once in the database. Note that 
some patients were present in only one database, some were 
present in all databases, and some were present more than once 
in each data source – for example, inter-hospital transfers).
Note on ethical clearances/data access
It was anticipated at commencement of this project that the 
ethics application could be complicated due to the request for 
identified data. However, even this anticipation was not sufficient 
to allow for the actual length of time in negotiation to formally 
allow this research to progress to data extraction stage. In 
particular, gaining the ultimate approval for data access under 
the provisions of the Public Health Act (PHA) was a complicated 
process of negotiation and collaboration to come to agreement 
between researchers and custodians. Each data custodian has 
site-specific ethical/privacy and confidentiality processes to adhere 
to prior to ultimately gaining PHA approval with Queensland 
Health. In total, four separate ethics approvals were obtained, 
as well as the PHA approval for accessing data held by 
Queensland Health. The process for ethics and access approval 
took 18 months, and it was a further six months until data from 
all custodians were obtained.
Table 2. ICD codes used to identify LSVRO events 
in hospital admitted patient data
Codeset of 
ICD version
External 
Cause Code
Place of 
Occurrence Code
ICD9-CM 
(1/1/1999)
E813.6, E814.7, 
E816.6, E816.7, 
E817.7, E819.6, 
E825.7
E849.0, E849.5, 
E849.8
ICD-10-AM 1st 
Edition
(1/7/99 – 30/6/00)
V03 (all), V04 (all), 
V09, V13, V14, V19, 
V84.1, V84.2, V84.3, 
V84.4, V84.6, V84.7, 
V84.9
N/A
ICD-10-AM 2nd 
Edition – 6th Edition 
(30/6/00 – current)
V03, V04, V09, V13, 
V14, V19, V84.1, 
V84.2, V84.3, 
V84.4, V84.6, V84.7, 
V84.9
Y92.0, Y92.4, Y92.7, 
Y92.8
ICD-10-AM 3rd 
edition – 6th Edition 
(1/7/02 – current)
V03.0, V03.1, V03.9, 
V04, V09.0, V09.1, 
V84, V84.1, V84.2, 
V84.3, V84.4,  
V84.5 – V84.8
Y92.00, Y92.40, 
Y92.41, Y92.42, 
Y92.48, Y92.49, 
Y92.87
Additional benefits of linked data
As well as more precise case ascertainment, linking data from 
across the continuum of care facilitated extraction of data on 
important event characteristics that are not recorded elsewhere 
for non-fatal events. This information can usefully inform 
prevention strategies to reduce LSVRO events. For instance, 
including QAS data allowed identification of the geographical 
location of the LSVRO incident. For hospitalised cases, while 
data on geographical location of residence is obtained, in many 
38
Australasian Epidemiologist May 2013 Vol. 20.1 33
cases this cannot be used as a proxy for location of incident. Nor 
is it appropriate to use location of treating hospital as a proxy for 
location of incident, due to the severity of injuries sustained as a 
consequence of these events. This is especially true for children 
who live outside metropolitan areas, and who are transferred to 
tertiary facilities for treatment. Since QAS records the pick-up 
address, an accurate geographical location of the incident can thus 
be obtained. QAS data can also be used to provide more specific 
information on location of incident (e.g., driveway/street, carpark, 
etc.). Time of incident could also be estimated from the time of 
ambulance call for cases attended by QAS. It is acknowledged 
that time of call to ambulance cannot always be a useful proxy 
for time of injury; however for this particular mechanism we 
consider that it is. Time of injury and location of injury are also 
recorded in the QISU database; however, only one-quarter of 
cases were captured in the QISU database (compared with 
38% of cases captured in QAS data). Notwithstanding, injury 
surveillance databases like QISU provide a rich source of 
information that cannot be obtained elsewhere (e.g., driver of 
vehicle, vehicle type involved; major injury factor), or provide 
more detailed data than what is routinely available elsewhere 
(e.g., admitted patient or ED data).
Conclusion
Despite the methodological improvements of this study in relation 
to case ascertainment and detail of data on incidents, data 
regarding circumstances leading to the event were not routinely 
or consistently recorded. This is because most data sources (other 
than QISU – a dedicated injury surveillance database) accessed 
for this study were administrative data bases. Importantly, it was 
not possible to obtain information that would crucially inform 
injury prevention strategies – such as direction of vehicle (and 
speed, for the majority of non-fatal events) at time of impact. 
A dedicated, prospective data collection would address most 
of these limitations. Epidemiological surveillance of fatal and 
non-fatal injuries is essential to expand knowledge and obtain 
sufficient information to identify injury patterns. More detailed 
information is required to identify specific risk factors that are 
relevant to LSVRO events, using improved methodology and 
consistent and comprehensive classification of events, such as 
that used in this study.
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2.2 RESEARCH METHODOLOGY 
Classification/Definition 
The focus of this study is LSVRO incidents, both fatal and non-fatal. Commission for 
Children and Young People and Child Guardian (CCYPCG) and Queensland Injury 
Surveillance Unit (QISU) have defined “low speed run-over” incidents as those where a 
pedestrian, usually a child, is injured or killed by a slow moving vehicle in both traffic and 
non traffic areas.  This study adopted the above definition.   
Data Extraction Process   
Due to the lack of clarity in case definition, to accurately estimate the magnitude of harm 
conferred by this type of event, and to gain a broader understanding of characteristics of all 
nonfatal events, multiple databases were accessed. (See table 1) 
The following abbreviations are used throughout this section. 
eARF:  Electronic Ambulance Report Form (used by Queensland Ambulance Service to 
document ambulance attendances) 
QAS:   Queensland Ambulance Service 
EDIS   Emergency Department Information System 
QHAPDC Queensland Health Admitted Patient Data Collection 
QISU   Queensland Injury Surveillance Unit 
CCYPCG Commission for Children and Young People and Child Guardian 
QHAPDC 
STEP 1.  
Data were first extracted using the specified external cause codes (see Appendix 1 for detail), 
in conjunction with (where possible) Y92 (place of occurrence) codes. For data from years 
that preceded these codes, specified combined E codes (external cause codes and place of 
occurrence) were used.  
This first DEIDENTIFIED collection of data contained: 
Age  
All specified ICD codes, and  
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Diagnosis and Procedure codes (and text)  
 
The first round of data cleaning was then carried out on this initial data by clinical experts in 
the research team who were able to differentiate most of these patients into the following 
groups:  
 
1. Episodes that were definitely in scope (LSVRO incidents)  
2. Episodes that were definitely out of scope (NOT LSVRO incidents)  
3. Episodes that were undetermined LSVRO (possible).  
 
STEP 2.  
1. For definite LSVRO incidents, the full data set (all requested variables) were provided by 
QHAPDC  
2. Incidents that were definitely not LSVRO were eliminated  
3. For undetermined episodes, QHAPDC provided a unit record number  URN to allow 
linkage by our research team to other data bases for clarification of injury (eg, presenting 
complaint in EDIS). If these cases remained undetermined they were then eliminated.   
 
Note: Private hospitals were not included in this request. A one year QHAPDC sample of 
pedestrians injured in transport incidents indicated that only 2% of these incidents were 
admitted under a private hospital. This figure may be even less due to duplication of patients  
 
The outcome of QHAPDC extraction: 
First Set: 1st January 1999 to 31st December 2008: 
2283 cases 
1. Definite: 886 cases  
2. Possible: 1152 cases  
3. Not LSVRO: 245 cases  
Second Set 1st January 2009 to 31st December 2009:  
Due to the process of ethics application and approval completion, the data base was extended 
to include 2009. The same method of extraction was applied. 
142 cases 
1. Definite: 52 Cases 
2. Maybe: 26 Cases 
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3. Not LSVRO: 64 Cases
Definite cases from each data set were combined. URs from possible cases were sent to QISU 
and EDIS to extract further “free text description” information that was more specific into 
these incidents.  Manual word searches were filtered/searched in these fields to rule out high 
speed and further define low speed.  
If insufficient information existed to determine whether a maybe case was a real LSVRO 
incident, it was not included in the database.  
All cases were then combined into one QHAPDC dataset, representing all cases of known 
paediatric LSVRO incidents resulting in hospital admission in Queensland during the study 
time period.  
QAS 
The initial method of data extraction intended for QAS data was to utilise the “definite cases” 
from the QHAPDC by matching (Name, date of injury, and age or DOB). This identified 
information was sent to QAS and probabilistically matched to eARF files on patients 
attended by QAS and then returned.  
The original plan was undertaken however across the data collection period QAS data 
transitioned from hand written/microfiche files (ARF) to electronic files (eARF). This 
transition took place over 12 months in 2006. The database of ARF files did not retain the 
text description of the incident or injury, however the eARF database includes this 
information. On receipt of the eARF database it was decided that a worthy exercise would be 
to review ALL “pedestrian” defined incidents in eARF and word search the free text 
(eliminating high speed, and incorporating low speed). This exercise retrieved extra cases that 
would not have otherwise been found using QHAPDC data, or were missed in the QHAPDC 
extraction due to misclassifying as “Not LSVRO” cases.  
The outcome of the QAS data extraction provided three databases from QAS: 
1. The ARF files (not containing text description) 473 cases
2. The eARF files (extracted through QHAPDC “definite cases” group 179 cases
3. The extra eARF files (search through all pedestrian files from 01/01/2007, using
specific search terms in the free text field). 492 pedestrians in total, eliminated 330 non 
LSVRO’s cases, final cases of LSVRO’s 162. 
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These files were merged, and any double ups or transfers were removed before being linked 
back into the QHAPDC database. 
 
 EDIS  
To extract data from EDIS, data managers completed a word search (slow, low, slow moving, 
low speed)   of all pedestrian injuries in the “Presenting Complaint” field that would best 
define this type of injury. This search independently yielded 12088 cases. This decreased to 
9187 cases once non-Injury presentations were excluded.  These cases were then manually 
sorted using the presenting complaint description, by the project manager, to ascertain 
LSVRO incidents based on the definition described by the CCYPCG. This resulted in a total 
of 545. 
 
QISU  
QISU data managers were able to independently sort through and define the LSVRO data 
subset by extracting patients via: age, then transport codes (0509-0599), and word-searching 
through the presenting complaint for specific codes such as (“MVA, car, motorbike, 4WD, 
truck, bus, tractor, wheel, back over, backed, low speed, slow speed, slow moving, ran over, 
went over, rolled over, car rolled, reversing, reversed, fell under, knocked by car, pedestrian 
driveway, footpath, car park, hit by car, hit by car, by car“). This particular search yielded 
441 cases. 
 
CCYPCG / death data  
CCYPCG specifically capture and classify LSVRO data based on their definition. Therefore 
no further work was required to sort through their data, it was sent as a clear working file 
including 20 fatalities.  
In addition to the CCYPCG death data, we received a file from the (former) Queensland 
Council on Obstetric and Paediatric Morbidity and Mortality (QCOPMM) of de-identified 
LSVRO fatalities from the period of 1999-2001 (this was before CCYPCG – Child Death 
Review function began). This file held an additional 6 cases. 
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Table 1 - Data Custodians and a summary of data variables collected 
 
 
Data Custodian  Variables 
Commission for Children  and Young 
People and Child Guardian 
(CCYPCG) – Coroners’ Data 
Demographics, vehicle type, driver of vehicle, SEFIA, 
ARIA, Cause of death, time and date of death, location 
of the incident. 
Queensland Ambulance Service  
(QAS) 
Demographics, times to scene/hospital etc, vital 
observations, time and date of occurrence, free text 
description which may provide details into 
characteristics of incident. 
Queensland Health  - QHAPDC 
(admitted patients) 
All transfers and readmission in relation to the incident 
including: demographics, time and date of admission, 
injuries, procedures, Place of occurrence, length of 
stay in hospital. 
Queensland Health -Emergency 
Department Information System 
(EDIS) 
Demographics, dates and times, free text description -
providing more details into characteristics, triage 
category. 
Queensland Injury Surveillance Unit 
(QISU) 
Demographics, dates and times, triage category,  free 
text description -providing more details into 
characteristics, with additional injury specific data: 
place of occurrence, injuries sustained, where the 
patient was discharged to.  
 
 
Data Linkage   
 
QHAPDC 
With the final extraction of definite QHAPDC LSVRO incidents, the data base was scanned 
for readmissions or transfers including: 
1. patients required transfers or readmissions (2 admissions) = 96 
2. patients required transfers or readmissions (3 admissions) = 12 
3. patients required transfers or readmissions (>3 admissions) = 3 
Up to the first three admissions per incident/individual were kept and stored as one row of 
data. Where an incident accrued more than three admissions these data were stored on a 
separate spreadsheet for further analysis. 
Readjusted cases once all transfers and double ups removed = total of 921 admitted patients. 
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QAS Data merge 
Three different QAS files 
Phase one of extraction based on provided QHAPDC definite data: 
1. Ambulance Record Form (ARF -1999-2006)– 473 cases 
2. Electronic Ambulance Record Form (eARF - 2007-2009)– 180 cases 
 
Phase two based on QAS pedestrian search 
3. 2nd eARF (extra search on 2007-2009) – 162 cases 
These cases were then cleaned for double ups and/or transfers. This occurred if a patient was 
attended by a QAS Intensive Care Paramedic AND a road crew, more than one road crew, or 
when a patient was transferred from one hospital facility to another.  
1. ARF: “double up’s” and “transfers” removed =397 
2. eARF + 2nd eARF= 342 : “double up’s and transfers” removed = 285 cases 
3. new cleaned ARF +eARF+2nd eARF = 682 cases 
 
EDIS and QISU Merge 
These two data bases were combined and the presenting complaint was manually scanned to 
ensure all cases were correctly included (according to the CCYPCG definition).  
QISU = 441 cases 
EDIS =545 cases 
QISU and EDIS combined: 809  
Note that while there is some overlap in the QISU and EDIS data sets, both databases contain 
unique information. QISU operates at some ED facilities that do not use EDIS. In addition, 
the strategies used to extract data from EDIS were necessarily different to the strategies used 
to obtain data from QISU. It is likely that the QISU search was more sensitive in relation to 
LSVRO incidents.  
 
Emergency Data merge 
QAS data were merged into the EDIS/QISU file.  This was done by probabilistic matching 
(names, then date of arrival/time, then hospital destination). Cases not already present were 
added as new rows of data. 
Individual Emergency data case = 1326 
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Emergency merge into QHAPDC 
Data from QHAPDC were sorted by surname, first name, then by UR numbers. Data from the 
Emergency file were then probabilistically matched. Cases not already present were added as 
new rows of data.  
 
CCYPCG/Death Data merge 
The merged “emergency and QHAPDC” data was again sorted by surname, first name, and 
UR number, and CCYPCG data were matched. Cases not already present were added as new 
rows of data.  
Final Data Set 
The merged data set was then checked for double ups of names and UR’s.  In the final 
dataset, each individual row of data represented a unique presentation related to one LSVRO 
incident.   
 
The final dataset contained 1641 unique LSVRO incidents among children aged 0-15yrs in 
Queensland, over the study period. 
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CHAPTER 3:  
INCIDENCE OF PAEDIATRIC FATAL AND NON-FATAL LOW SPEED 
VEHICLE RUN OVER EVENTS IN QUEENSLAND, AUSTRALIA: ELEVEN 
YEAR ANALYSIS 
This chapter is inserted as published in Biomed Central – Public Health. 
“Griffin B, Watt, K., Wallis, B., Shields, L., Kimble, R. Incidence of paediatric fatal and non-
fatal low speed vehicle run over events in Queensland, Australia: eleven year analysis. BMC 
Public Health. 2014;14(245)..” 
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http://www.biomedcentral.com/1471-2458/14/245RESEARCH ARTICLE Open AccessIncidence of paediatric fatal and non-fatal low
speed vehicle run over events in Queensland,
Australia: eleven year analysis
Bronwyn R Griffin1,2*, Kerrianne Watt3,4, Belinda A Wallis1,2, Linda E Shields1,2,5 and Roy M Kimble1,2,6Abstract
Background: The purpose of this study was to estimate the incidence of fatal and non-fatal Low Speed Vehicle
Run Over (LSVRO) events among children aged 0–15 years in Queensland, Australia, at a population level.
Methods: Fatal and non-fatal LSVRO events that occurred in children resident in Queensland over eleven calendar
years (1999-2009) were identified using ICD codes, text description, word searches and medical notes clarification,
obtained from five health related data bases across the continuum of care (pre-hospital to fatality). Data were
manually linked. Population data provided by the Australian Bureau of Statistics were used to calculate crude inci-
dence rates for fatal and non-fatal LSVRO events.
Results: There were 1611 LSVROs between 1999–2009 (IR = 16.87/100,000/annum). Incidence of non-fatal events
(IR = 16.60/100,000/annum) was 61.5 times higher than fatal events (IR = 0.27/100,000/annum). LSVRO events were
more common in boys (IR = 20.97/100,000/annum) than girls (IR = 12.55/100,000/annum), and among younger chil-
dren aged 0–4 years (IR = 21.45/100000/annum; 39% or all events) than older children (5–9 years: IR = 16.47/
100,000/annum; 10–15 years IR = 13.59/100,000/annum). A total of 896 (56.8%) children were admitted to hospital
for 24 hours of more following an LSVRO event (IR = 9.38/100,000/annum). Total LSVROs increased from 1999 (IR =
14.79/100,000) to 2009
(IR = 18.56/100,000), but not significantly. Over the 11 year period, there was a slight (non –significant) increase in fatalities
(IR = 0.37-0.42/100,000/annum); a significant decrease in admissions (IR = 12.39–5.36/100,000/annum), and significant
increase in non-admissions (IR = 2.02-12.77/100,000/annum). Trends over time differed by age, gender and severity.
Conclusion: This is the most comprehensive, population-based epidemiological study on fatal and non-fatal LSVRO
events to date. Results from this study indicate that LSVROs incur a substantial burden. Further research is required on the
characteristics and risk factors associated with these events, in order to adequately inform injury prevention. Strategies are
urgently required in order to prevent these events, especially among young children aged 0–4 years.
Keywords: Child, Adolescent, Prevention & control, Accident prevention, Epidemiology, QueenslandBackground
Preventable injuries to children are a significant burden
on society and a considerable cost to the health care sys-
tem [1]. “Low speed vehicle run over (LSVRO) incidents”
is a term used to describe incidents where a pedestrian –
usually a child – is injured or killed by a slow moving ve-
hicle in either a traffic or non-traffic area [2]. LSVROs* Correspondence: brongriffin@me.com
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Hospital, Herston Road, Herston, Queensland 4029, Australia
Full list of author information is available at the end of the article
© 2014 Griffin et al.; licensee BioMed Central L
Commons Attribution License (http://creativec
reproduction in any medium, provided the orhave been identified as a significant cause of transport
pedestrian fatalities in young children. After pool drown-
ing, LSVROs are the second largest cause of death from
unintentional injury for children in Australia aged 1-4 yrs
[3]. LSVRO incidents have different characteristics to
other pedestrian casualties that occur on public roads and
at greater speeds. However, comprehensive data on this
particular mechanism have not been well documented. As
most of these deaths and injuries are preventable and re-
sult when a parent or close relative is driving the vehicle,
the cost in psychological terms for the family are high,td. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly credited.
48
Griffin et al. BMC Public Health 2014, 14:245 Page 2 of 11
http://www.biomedcentral.com/1471-2458/14/245often leading to extensive grief and frequently a break-
down of the family unit [4].
These types of incidents have been variously described in
scientific journals since 1964, when a case report was de-
scribed in Illinois [5,6]. Then later in 1980 a case series of
patients admitted to intensive care at St Louis Children’s
Hospital in Washington were reported [7]. International
awareness grew during the 1990s with studies describ-
ing this tragic injury in the US, [8-14] Canada, [15] United
Kingdom, [16] Brazil, [17] New Zealand [18-21] and
Australia [22-25]. In Australia, child deaths in driveways
were first highlighted as a significant health issue in 2000.
The World Health Organization recommends that data
quality pertaining to transport injuries needs improvement
in order to develop effective prevention strategies. Specif-
ically, more comprehensive data about the numbers and
types of injuries, and the circumstances in which those in-
juries occur, taking into account the complexities of the
problem, are required. The information should be of suffi-
cient quality to allow inferences to be made about the
magnitude of problem, and where prevention measures
are most urgently needed [26].
There is little current research that describes this
mechanism of injury in detail, at a population level. No
papers define both fatal and non-fatal data in the same
data set, in the same area, in the same time period, with
an age group up to 15 years [27]. In addition, different
data collecting systems collect differing data (i.e., different
fields of information), so ascertaining the true incidence of
these events is difficult.
Currently, the most frequent method of identifying
LSVRO incidents is to identify non-traffic pedestrian
transport incidents using ICD codes, then manually in-
terrogate data to determine the location of the incident
(if it is recorded). This level of difficulty in classifying
LSVRO incidents has compromised ability to complete
comprehensive, population-based studies, as the process
is complex, time consuming and costly.
These methodological limitations of previously published
work on LSVRO events have resulted in a lack of adequate
information about the burden (fatal and non-fatal) of this
injury, and the circumstances surrounding the incident.
This information is crucial in informing effective preven-
tion strategies to reduce the burden of LSVRO events.
The purpose of this study was to provide improved es-
timates of the incidence of fatal and non-fatal LSVRO
events at a population level. Characteristics of LSVRO
events are addressed elsewhere [28].
Methods
This study was a population-based, retrospective cohort
study. For the purposes of this study, the definition of
LSVRO suggested by the Commission for Children Young
People and Child Guardian (CCYPCG) and QueenslandInjury Surveillance Unit (QISU) has been used. That is,
LSVRO incidents are those where a pedestrian, usually
a child, is injured or killed by a slow moving vehicle
(30 km/hr or 19 mph) in both traffic and non-traffic
areas (2). All children aged 0–15 years (inclusive) in-
volved in a fatal or non-fatal LSVRO incident between
1999–2009 were included in this study.
Ethics approval
This study was approved by the Behavioural and Social
Sciences Ethics Review Committee of the University of
Queensland; Children’s Health Service District – Health
Research Ethics Committee, Office of Health and Medical
Research – Queensland Health. Approval to access data
was also obtained from all of the relevant data custodians
(Queensland Ambulance Service; Queensland Health;
Mater Hospital; Commission for Children, Young People
and Child Guardian).
In order to calculate incidence of LSVRO events as ac-
curately as possible, retrospective data on all fatal and
non-fatal LSVROs among 0–15 year olds in Queensland,
Australia from 1999–2009 were obtained from multiple
sources across the continuum of care and manually
linked by the first author. Any child who received treat-
ment for an LSVRO from one of the following were in-
cluded in the study:
1) Pre-hospital (Queensland Ambulance Service-QAS) -
statewide.
2) Emergency Department (Emergency Department
Information System - EDIS) – almost statewide,
supplemented by Queensland Injury Surveillance
Unit - QISU);
3) Hospital admissions for 24 hours or more
(Queensland Health Admitted Patient Data
Collection) - statewide; and
4) Fatalities (Commission for Children, Young People
and Child Guardian -Child Death Review
(CCYPCG-CDR) – statewide. The CCYPCG-CDR
did not exist prior to 2004, so for 1999–2001 data
were obtained from the Queensland Council on
Obstetric and Paediatric Morbidity and Mortality
(QCOPMM).
QAS, CCYPCG and QHAPDC data are state-wide.
Every incident that resulted in death, admission to a hos-
pital in Queensland, or that was attended by Queensland
Ambulance Service, is included in this data set. EDIS is
not statewide but does capture the majority of ED pre-
sentations in QLD, and all of the major Emergency
Departments.
Identification of relevant cases was difficult due to the
absence of specific codes describing LSVRO incidents.
Data extraction occurred separately for each of the49
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to hospital as a consequence of an LSVRO, using ICD
codes (external cause, and where possible, location codes
– see Table 1). In cases where it was not possible to deter-
mine whether the incident was an LSVRO from the avail-
able ICD codes, further information was sought from
manually searching additional databases (e.g., QISU, EDIS)
using text fields to rule out high speed incidents. Data re-
garding all definite incidents resulting in hospital admis-
sion were then obtained from QAS, EDIS and QISU, if the
incident was present in that database, using manual link-
age. In addition, all cases involving paediatric pedestrian
crashes were extracted from the pre-hospital database and
manually interrogated using free text fields (case descrip-
tion). Similarly, all paediatric pedestrian events in the
EDIS database were extracted using the presenting com-
plaint field, and this field was then further manually inter-
rogated for relevant cases. For QISU data, a similar
manual search process occurred for all cases initially ex-
tracted using transport codes (0509–0599). For fatality
data, the events were already clearly defined in the CDR
database, using a combination of coroners’ reports and fo-
rensic investigation forms. For all databases, where insuffi-
cient information existed to determine whether a case was
definitely an LSVRO incident, it was not included. Once
all definite LSVRO incidents were identified in each data-
base, data were linked using (in order) name, gender, age/
date of birth, date of incident, and hospital. Data were then
cleaned to ensure that every incident was represented only
once in the database. A more detailed explanation regard-
ing case ascertainment and data linkage is described else-
where [29].
Data analysis
Crude incidence rates (IRs) and 95% Confidence Intervals
[34] were calculated separately for fatal and non-fatal
LSVRO incidents (this was further divided into events
resulting in hospital admission, and events not resulting in
hospital admission). The Australian Bureau of Statistics
(ABS) provides population data for each age year, from
1901 onwards. Number of LSVRO events for a particular
age and calendar year were divided by the corresponding
population for that age year, for each year from 1999–2009.Table 1 ICD codes used for retrospective data search across a
Code set of ICD version External cause code
ICD9-CM (1/1/1999) E813.6, E814.7, E816.6, E81
ICD-10-AM 1st Ed (1/7/99 – 30/6/00) V03 (all),V04 (all), V09, V13
V84.4, V84.6, V84.7, V84.9
ICD-10-AM 2nd Edition - 6th Edition
(30/6/00 - current)
V03, V04, V09, V13, V14, V1
V84.6, V84.7, V84.9
ICD-10-AM 3rd edition - 6th Edition
(1/7/02-current)
V03.0, V03.1, V03.9, V04, V0
V84.2, V84.3, V84.4, V84.5 VThis was done separately for fatal and non-fatal events
(hospital admissions and non-admissions), all events com-
bined, males and females, and for the total population. Inci-
dence rates were also calculated for age groups (0-4 years;
5-9 years; 10-15 years). Data on all LSVRO events that oc-
curred in Queensland were extracted, however only events
that involved residents of Queensland were used to calcu-
late incidence rates, because accurate population data (for
the denominator) on non-Queensland residents was not
available. Trends over time were analysed by chi-square test
for trend using Epi Info (7.0).Results
Incidence rates for fatal, non-fatal and total LSVRO events
by calendar year (1999–2009) are shown in Figure 1. Dur-
ing the 11 year data collection period, there were 1,611
LSVRO incidents among 0–15 year old residents of
Queensland, yielding an annual crude incidence rate of
16.87 per 100,000 (male: 20.97/100,000; female: 12.55/
100,000). Approximately 39% (n = 621) of the total num-
ber of LSVRO events involved 0–4 year olds, yielding an
annual incidence rate of 21.45/100000/annum, and in-
cidence was higher among males (IR = 26.75/100,000;
females: 15.85/100,000). The annual incidence rate for
5–9 year olds was 16.47/100,000 (males 20.72; females
11.99), and for 10–15 year olds it was 13.59/100,000
(males 16.62; females 10.40).
Over the 11 years of data collection, the annual inci-
dence rate for non-fatal LSVRO events (16.60/100,000)
was 61.5 times higher than for fatal events (0.27/100,000).
Of all non-fatal events, 56.8% (n = 896) involved admission
to hospital for 24 hours or longer (IR = 9.38 per 100,000
per annum). As can be seen in Table 2, incidence rates
were higher among boys than girls for all age groups, for
both fatal and non-fatal events. Table 2 also shows that
the incidence rate was higher in 0–4 year olds than other
age groups, for both fatal and non-fatal LSVRO events.
Between 1999–2009, 85% of fatal and 38% of non-fatal
events involved children aged 0–4 years. Similar patterns
were observed in admissions and non-admissions (this
includes treatment involving pre-hospital or Emergency
Department only).ll time periods [30-33]
Place of occurrence code
6.7, E817.7, E819.6, E825.7 E849.0, E849.5, E849.8
, V14, V19, V84.1, V84.2, V84.3, N/A
9, V84.1, V84.2, V84.3, V84.4, Y92.0, Y92.4, Y92.7, Y92.8
9.0, V09.1, V84, V84.1,
84.8
Y92.00, Y92.40, Y92.41, Y92.42,
Y92.48, Y92.49, Y92.87
50
Figure 1 Crude LSVRO fatal, admission and non-admission incidence rates by year, age-group, 1999–2009, Queensland (per 100,000
per annum).
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Between 1999–2009, the incidence of LSVRO events (fatal
and non-fatal combined) among 0–15 year olds increased
from 14.79 (1999) to 18.56 (2009) per 100,000, with two
distinct peaks (Figure 1). The first peak occurred in 2000
(22.48 per 100,000) and the second in 2008 (22.65 perTable 2 Crude incidence rates of fatal and non-fatal LSVRO ev
per annum)
Age groups
Fatal
Male IR Female IR Total IR
(95% CI) (95% CI) (95% CI)
0-4 yrs 0.94 0.49 0.72
(0.940-0.941) (0.496-0.498) (0.725-0.72
5-9 yrs 0.19 - 0.10
(2.034-2.048)
10-15 yrs 0.05 - -
(0.052-0.053)
0-15 yrs 0.43 0.15 0.293
(0.428-0.429) (0.1506-0.151) (0.292-0.29
*Non-fatal IR includes admission to hospital for 24 hours or longer, as well as treatm100,000). The lowest observed IR of LSVRO events oc-
curred in 2003 (12.36 per 100,000) and 2006 (12.54 per
100,000). The increase in LSVRO incidence over time was
not significant (X2 = 0.05; p > .05). Of concern is that in
the four years since 2006, the incidence of LSVRO events
increased by a factor of almost 1.5, to 18.56 per 100,000.ents by age-group and gender (1999–2009) (per 100,000,
Non-fatal*
Male IR Female IR Total IR
(95% CI) (95% CI) (95% CI)
26.55 15.84 20.969
6) (26.509-26.593) (15.824-15.875) (20.946-20.993)
20.98 12.05 16.63
(20.951-21.016) (12.039-12.076) (16.619-16.656)
16.66 10.45 13.59
(16.646-16.692) (10.444-10.473) (13.577-13.603)
21.01 12.59 16.77
4) (20.997-21.033) (12.579-12.601) (16.769-16.789)
ent at Ambulance and/or, Emergency Department only).
51
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of hospitalisation resulting from LSVRO events decreased
over the 11 year period (X2 = 96.80; p < .001); but inci-
dence of non-admissions increased (X2 = 172.97; p < .001).
Incidence of fatalities did not change significantly (X2 =
0.15; p > .05).
In 0–15 year old males, the incidence of fatal and non-
fatal LSVRO events (combined) increased from 18.39 to
23.82 per 100,000 between 1999–2009 (an increase by a
factor of 1.5, although this increase was not significant
(X2 = 0.93; p > .05). For females, the incidence increased
from 10.98 to 13.00 per 100,000 (X2 = 0.91; p > .05). For
most years between 1999–2009, the incidence of LSVRO
events among 0–15 year old females in Queensland
remained between 9 and 14 per 100,000 per annum. For
both males (X2 = 96.73; p < .001) and females (X2 = 41.81;
p < .001), incidence of hospital admission due to LSVRO
incidents decreased during the 11 year period, but inci-
dence of non-admissions increased (males: X2 = 60.97;
p < .001; females: X2 = 64.27; p < .001). Mortality did not
change significantly during this time.
As indicated in Figure 1, over the 11 year period, an-
nual incidence of LSVRO events among 0–4 year olds
decreased significantly from 30.3 to 12.51 per 100,000
(incidence among males decreased from 35.09 – 14.68/
100,000/annum, and among females incidence decreased
from 25.24 – 10.2/100,000/annum). Conversely, annual
incidence of LSVROs among children aged 5–9 years in-
creased from 13.62 in 1999 to 17.8 in 2009 (females: IR
increased from 7.99 to 13/ 100,000/annum; males: IR in-
creased from 18.39 to 22.45/100,000/annum), however
these increases were not significant. A more substantial
increase was observed among older children aged 10-
15 yrs (X2 = 77.58; p < .001). In 1999 the annual incidence
rate was 3.29 per 100,000 (males: 4.49 per 100,000; females:
2.03 per 100,000), and in 2009 it was 25.13 per 100,000
(males: 32.7; females: 16.07). Among this age group, most
of this increase appears to have occurred since 2005.
Trends over time differed by severity, gender and age
group. As can be seen in Figure 1, incidence of admis-
sions due to LSVRO events among 0–4 year old boys
(X2 = 75.45; p < .001) and girls (X2 = 57.81; p < .001) de-
creased significantly between 1999–2009, as well as for
5–9 year old boys and girls (X2 = 26.92, p < .001; X2 = 4.90;
p < .01, respectively). Incidence of admissions resulting from
LSVRO events increased significantly among 10–15 year
old boys (X2 = 3.94; p < .05), and although an increase was
also observed among girls, this trend was not significant
(X2 = 0.29; p > .05) in each age group (p < .001) (Table 3).
The incidence of fatal events among female children aged
0-4 years increased from 0.84 to 1.36 per 100,000, per
annum, but decreased among boys of this age group (1.59
to 0.68 per 100,000 per annum); neither trend was signifi-
cant. It is important to keep this in context. There wereseven deaths from LSVRO events among 0–15 year old fe-
males in Queensland between 1999–2009, and all of these
deaths occurred in the 0–4 year age group. The remaining
19 deaths from LSVRO events occurred among male chil-
dren, and 14 of these were in boys aged 0-4 years.
Discussion
The results of this study indicate that the incidence of
LSVRO events is higher among younger children aged
0–4 years, and among males. Of the three children injured
in an LSVRO every week in Queensland, two are male.
The majority of the total burden from LSVRO events re-
lated to non-fatalities, yet this is the area least previously
researched.
This is the first study to date in which population-based
data across the continuum of care (pre-hospital to fatality)
have been linked to obtain an accurate estimation of the
magnitude of fatal and non-fatal paediatric LSVRO events.
While several studies exist in which LSVRO events are de-
scribed, [18,20,21,24,35] none have been as extensive as
this population-based, eleven year retrospective review.
Incidence rates for LSVRO events have been reported
in five previous studies; three of these studies were con-
ducted in Auckland, New Zealand, [19,21,35] and the
other two in the USA (Washington State [15]; and Utah
[36]). Three studies (all from New Zealand) reported non-
fatal incidence rates among 0–15 year olds, [19,21,35] in
all three studies incidence rates were between 7–9 per
100,000 per annum. The non-fatal incidence rates esti-
mated in the present study are higher than that previously
described in the literature [15,19,21,35]. One other study,
conducted in Utah, estimated that the non-fatal LSVRO
incidence rate in children aged less than 10 years was 7.09
per 100,000 per annum. However after the authors con-
ducted analyses to counteract the acknowledged meth-
odological limitations, the re-calculated incidence rate was
closer to that estimated in the present study. It is likely
that the higher observed incidence in the present study is
due to more accurate identification of total number of
LSVRO events than has occurred in previous studies, and
inclusion of non-fatal LSVRO events from pre-hospital
and emergency department data. We considered it im-
portant to include such events because injuries sustained
from LSVRO events that do not result in hospitalisation
may still be serious, and are often treated on an out-
patient basis.
Four of the five previously published studies reported
fatal incidence rates [15,19,21,35]. Three of these studies
(all from Auckland, New Zealand) involved children
aged 0-15 years. In each of these studies, mortality rates
were higher than the annual incidence rate of 0.27 per
100 000 estimated in the current study (IR:0.63 per 100
000, [21] IR:0.64 per 100,000, [35] IR: 0.77 per 100,000
[19]). In the fourth study, incidence of fatal LSVRO52
Table 3 Crude incidence rates and 95% CI by age groups, gender and calendar year
0-4 years
Incidence of FATAL LSVRO events
Male Female Total
IR 95% CI IR 95% CI IR 95% CI
1999 1.60 1.590-1.600 0.84 0.839-0.843 1.23 1.226-1.230
2000 0.80 0.793-0.798 0 0 0.41 0.406-0.410
2001 0 0 0 0 0 0
2002 0 0 0.82 0.821-0.825 0.40 0.398-0.402
2003 0 0 0 0 0 0
2004 2.28 2.274-2.292 1.60 1.597-1.608 1.95 1.946-1.957
2005 2.23 2.222-2.240 0 0 1.15 1.144-1.147
2006 1.45 1.446-1.454 0.77 0.763-0.768 1.12 1.116-1.119
2007 0 0 0 0 0 0
2008 1.34 1.340-1.347 0 0 0.69 0.689-0.693
2009 0.64 0.636-0.641 1.36 1.355-1.363 0.99 0.987-0.988
Incidence of nonfatal LSVRO events resulting in hospital admission
1999 32.71 32.527-32.884 23.55 23.423-23.685 28.25 28.142-28.362
2000 39.00 38.792-39.217 23.50 23.367-23.628 30.23 30.112-30.348
2001 38.53 38.319-38.737 17.43 17.338-17.529 27.06 26.951-27.160
2002 22.59 22.473-22.714 16.47 16.382-16.562 19.62 19.543-19.693
2003 17.72 17.628-17.816 9.78 9.726-9.830 13.47 13.414–13.515
2004 23.60 23.472-23.722 14.43 14.351-14.505 19.13 19.059-19.203
2005 14.13 14.058-14.204 11.77 11.710-11.834 12.60 12.555-12.648
2006 10.88 10.822-10.932 3.83 3.812-3.848 7.45 7.424-7.477
2007 9.14 9.091-9.180 2.24 2.227-2.245 5.06 5.047-5.081
2008 12.10 12.039-12.157 9.26 9.214-9.306 10.37 10.338-10.410
2009 7.02 6.991-7.056 0.68 0.677-0.682 3.95 3.938-3.963
Incidence of nonfatal LSVRO events not resulting in hospital admission
1999 1.60 1.590-1.600 3.36 3.348-3.381 2.46 2.449-2.464
2000 7.96 7.919-8.00 3.36 3.340-3.372 5.72 5.698-5.739
2001 3.15 3.130-3.159 1.66 1.654-1.666 2.42 2.415-2.430
2002 10.13 10.075-10.181 2.47 2.460-2.481 6.41 6.382-6.429
2003 5.39 5.367-5.420 2.44 2.434-2.455 3.96 3.947-3.973
2004 3.81 3.788-3.823 6.41 6.379-6.445 5.08 5.058-5.093
2005 5.95 5.921-5.979 3.14 3.125-3.153 4.58 4.566-4.597
2006 5.80 5.773-5.829 2.30 2.288-2.307 4.10 4.084-4.111
2007 8.43 8.391-8.474 2.98 2.968-2.994 5.79 5.768-5.807
2008 11.43 11.371-11.482 8.55 8.506-8.590 10.03 9.994-10.063
2009 7.02 6.991-7.056 8.16 8.117-8.195 7.57 7.547-7.597
5-9 years
Incidence of FATAL LSVRO events
Male Female Total
IR 95% CI IR 95% CI IR 95% CI
1999 0 0 0 0 0 0
2000 0.74 0.743-0.748 0 0 0.38 0.381-0.385
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Table 3 Crude incidence rates and 95% CI by age groups, gender and calendar year (Continued)
2001 0 0 0 0 0 0
2002 0 0 0 0 0 0
2003 0 0 0 0 0 0
2004 0.72 0.721-0.726 0 0 0.37 0.368-0.372
2005 0 0 0 0 0 0
2006 0 0 0 0 0 0
2007 0.70 0.694-0.699 0 0 0.36 0.355-0.359
2008 0 0 0 0 0 0
2009 2.04 2.033-2.048 0 0 1.05 1.046-1.048
Incidence of nonfatal LSVRO events resulting in hospital admission
1999 15.16 15.080-15.238 6.39 6.361-6.426 10.89 10.852-10.932
2000 28.35 28.198-28.496 7.10 7.061-7.134 18.02 17.950-18.085
2001 20.68 20.571-20.786 9.38 9.328-9.425 15.19 15.131-15.243
2002 12.44 12.379-12.506 7.75 7.712-7.791 10.16 10.127-10.201
2003 10.92 10.860-10.970 6.13 6.103-6.164 8.59 8.556-8.617
2004 12.31 12.248-12.372 3.80 3.782-3.817 8.16 8.129-8.186
2005 10.76 10.708-10.815 6.04 6.005-6.064 8.46 8.427-8.487
2006 12.02 11.963-12.083 2.23 2.219-2.236 7.25 7.220-7.270
2007 7.67 7.632-7.706 4.40 4.3824.423 6.08 6.057-6.098
2008 8.96 8.918-9.005 5.82 5.791-5.847 7.43 7.407-7.458
2009 5.44 5.418-5.468 4.30 4.281-4.321 4.89 4.871-4.903
Incidence of nonfatal LSVRO events resulting in hospital admission
1999 4.55 4.526-4.569 1.60 1.593-1.603 3.11 3.102-3.122
2000 3.73 3.712-3.747 2.37 2.356-2.375 3.06 3.057-3.076
2001 5.17 5.144-5.194 5.47 5.442-5.497 5.31 5.297-5.333
2002 3.66 3.643-3.676 6.98 6.941-7.011 5.27 5.252-5.288
2003 5.09 5.069-5.117 6.90 6.865-6.934 5.97 5.952-5.994
2004 6.52 6.485-6.548 6.84 6.805-6.874 6.67 6.651-6.697
2005 7.89 7.853-7.930 4.53 4.504-4.547 6.25 6.229-6.272
2006 6.37 6.334-6.395 7.43 7.389-7.463 6.88 6.859-6.906
2007 13.25 13.182-13.313 9.54 9.492-9.588 11.44 11.401-11.482
2008 13.10 13.033-13.162 9.46 9.410-9.540 11.32 11.286-11.366
2009 17.01 16.926-17.094 7.89 7.846-7.924 12.56 12.522-12.611
10-15 years
Incidence of FATAL LSVRO events
Male Female Total
IR 95% CI IR IR IR 95% CI
1999 0 0 0 0 0 0
2000 0.63 0.629-0.633 0 0 0.32 0.322-0.326
2001 0 0 0 0 0 0
2002 0 0 0 0 0 0
2003 0 0 0 0 0 0
2004 0 0 0 0 0 0
2005 0 0 0 0 0 0
2006 0 0 0 0 0 0
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Table 3 Crude incidence rates and 95% CI by age groups, gender and calendar year (Continued)
2007 0 0 0 0 0 0
2008 0 0 0 0 0 0
2009 0 0 0 0 0 0
Incidence of nonfatal LSVRO events resulting in hospital admission
1999 2.56 2.555-2.574 0.68 0.675-0.680 1.65 1.643-1.651
2000 15.79 15.712-15.863 4.67 4.648-4.691 10.38 10.346-10.416
2001 10.54 10.487-10.586 4.59 4.567-4.608 7.65 7.620-7.670
2002 8.52 8.481-8.559 5.11 5.088-5.134 6.55 6.524-6.566
2003 5.34 5.314-5.360 1.25 1.245-1.251 3.34 3.334-3.354
2004 3.47 3.457-3.485 3.05 3.036-3.061 3.27 3.256-3.275
2005 2.26 2.253-2.269 2.98 2.970-2.994 2.61 2.605-2.619
2006 4.47 4.452-4.489 1.77 1.760-1.771 3.15 3.144-3.162
2007 3.32 3.309-3.335 2.91 2.901-2.923 3.12 3.113-3.131
2008 6.58 6.550-6.606 2.89 2.875-2.898 4.78 4.766-4.795
2009 8.18 8.141-8.211 5.73 5.701-5.750 6.70 6.681-6.722
Incidence of nonfatal LSVRO events resulting in hospital admission
1999 1.92 1.917-1.930 1.35 1.351-1.358 1.65 1.643-1.651
2000 1.89 1.888-1.901 1.33 1.330-1.338 1.62 1.618-1.626
2001 4.96 4.936-4.980 2.62 2.611-2.632 3.82 3.811-3.834
2002 9.13 9.087-9.171 4.47 4.452-4.492 6.86 6.835-6.879
2003 4.74 4.723-4.764 3.74 3.727-3.759 4.26 4.243-4.269
2004 7.52 7.488-7.554 5.49 5.463-5.512 6.53 6.510-6.552
2005 5.65 5.630-5.678 4.18 4.158-4.193 4.93 4.919-4.949
2006 7.27 7.234-7.297 9.42 9.375-9.460 8.31 8.287-8.339
2007 13.84 13.779-13.903 14.56 14.494-14.627 14.19 14.146-14.237
2008 27.41 27.287-27.535 18.48 18.391-18.560 23.06 22.985-23.133
2009 25.07 24.961-25.187 10.88 10.829-10.927 18.15 18.092-18.208
0-15 yrs
Incidence of FATAL LSVRO events
Male Female Total
IR 95% CI IR IR IR 95% CI
1999 0.48 0.482-0486 0.26 0.253-0.257 0.37 0.371-0.374
2000 0.72 0.716-0.719 0 0 0.37 0.367-0.370
2001 0 0 0 0 0 0
2002 0 0 0.25 0.244-0.247 0.12 0.118-0.120
2003 0 0 0 0 0 0
2004 0.90 0.903-0.905 0.48 0.474-0.477 0.70 0.6945-0.697
2005 0.67 0.664-0.667 0 0 0.34 0.340-0.343
2006 0.44 0.435-0.438 0.23 0.228-0.231 0.34 0.334-0.337
2007 0.21 0.213-0.216 0 0 0.11 0.109-0.111
2008 0.42 0.418-0.421 0 0 0.22 0.214-0.217
2009 0.41 0.409-0.412 0.43 0.432-0.435 0.42 0.420-0.423
Incidence of nonfatal LSVRO events resulting in hospital admission
1999 15.73 15.682-15.776 9.45 9.420-9.476 12.67 12.646-12.700
2000 26.79 26.712-26.872 11.11 11.081-11.148 18.80 18.758-18.838
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Table 3 Crude incidence rates and 95% CI by age groups, gender and calendar year (Continued)
2001 22.17 22.108-22.239 9.97 9.945-10.004 15.88 15.847-15.913
2002 13.98 13.936-14.017 9.34 9.310-9.365 11.60 11.575-11.624
2003 10.78 10.753-10.814 5.32 5.306-5.336 8.01 7.991-8.023
2004 12.21 12.174-12.243 6.66 6.642-6.680 9.51 9.486-9.525
2005 8.43 8.408-8.455 6.55 6.529-6.566 7.40 7.386-7.415
2006 8.73 8.705-8.753 2.53 2.522-2.534 5.71 5.698-5.720
2007 6.43 6.416-6.450 3.17 3.158-3.174 4.62 4.614-4.632
2008 9.03 9.004-9.053 5.76 5.749-5.780 7.33 7.319-7.347
2009 6.98 6.962-6.999 3.69 3.676-3.695 5.27 5.263-5.282
Incidence of nonfatal LSVRO events resulting in hospital admission
1999 2.66 2.655-2.668 2.04 2.038-2.047 2.36 2.356-2.365
2000 4.31 4.294-4.317 2.27 2.268-2.279 3.32 3.311-3.323
2001 4.48 4.470-4.494 3.24 3.233-3.2502 3.88 3.871-3.886
2002 7.69 7.665-7.709 4.67 4.656-4.682 6.22 6.206-6.231
2003 5.05 5.034-5.061 4.35 4.342-4.365 4.71 4.701-4.719
2004 6.10 6.087-6.121 6.19 6.168-6.203 6.14 6.132-6.156
2005 6.43 6.417-6.452 3.98 3.965-3.986 5.24 5.227-5.247
2006 6.55 6.5296.565 6.67 6.647-6.684 6.60 6.592-6.617
2007 12.01 11.975-12.042 9.50 9.473-9.527 10.79 10.766-10.809
2008 18.06 18.008-18.108 12.64 12.602-12.673 15.42 15.390-15.452
2009 16.84 16.790-16.883 9.11 9.080-9.130 13.08 13.050-13.101
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1979–1983 was estimated at 3.2 per 100 000. It is unlikely
that fatal LSVRO cases were missed in the present study.
Fatality data were obtained from the Child Death Review
database maintained by the Commission for Children,
Young People and the Child Guardian, which records ex-
tensive details of all deaths among children in Queensland,
from coroners’ reports, police reports, and other sources.
One explanation could be that over time the management
of the trauma patient has improved globally.
The study conducted in Washington State was the only
study in which gender-specific fatality incidence rates were
reported (male 1–4 year olds: 3.2 per 100,000; female
1–4 year olds: 2.5 per 100 000), and again these inci-
dence rates were higher than that observed in the present
study. No other study has reported gender and age specific
incidence rates for LSVRO events. However, males have
consistently been described in descriptive studies as being
more frequently involved in LSVRO events in which gen-
der has been analysed [18,21,24,37]. This is consistent
with our findings. No other studies in the literature have
reported age-specific non-fatal LSVRO incidence rates.
However, in descriptive studies that have involved com-
parable age groups to the present study, higher frequen-
cies of non-fatal LSVRO events have been reported
among children aged 0–4 years [18,24]. The results of the
present study confirm this.In the present study, incidence of total LSVRO events
among children aged 0–15 years increased over the
11 year period between 1999–2009. It is not possible to
compare this with previous research as no other study
to date has presented data on trends over time. Between
1999–2009, two “dips” are apparent, the first of these oc-
curred in 2003. It is possible that this reduction in
LSVRO events could be in relation to a driveway safety
campaign that was released at that time in the state of
New South Wales [38]. The second dip in 2005–2006
may be the result of a non-fatal (but serious/critical) in-
cident that occurred in Australia in October 2005 in-
volving the child of a national sporting celebrity. This
event, and the long recovery period, was highly covered
by the media at the time [39].
The present data also indicate that while incidence of
LSVRO events decreased over time for children aged
0–4 years, an increase was observed among older chil-
dren aged 10–15 years. The reasons behind this require
further investigation.
This study has inherent strengths in comparison to
other previously published studies on incidence of LSVRO
events. Firstly, this study was a population-based study.
Three of the five previously published studies occurred in
Auckland, New Zealand, which is predominantly an urban
population. The present study included all possible cases
across the state of Queensland (population = 4,560,10056
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sible that car movement behaviour in urban areas may be
different to that in a rural setting [40]. Secondly, this study
captured all possible incidents across the continuum of
care, from pre-hospital to fatalities. Thirdly, the case def-
inition for LSVRO events in the present study is broader
than that used in previous studies. LSVRO events do not
have an assigned ICD code. These events are not re-
stricted to a certain location. Hence authors are forced to
search for their own definitions. To date, the two most
popular codes used to search for LSVRO events employed
in previous studies are: 1. place of occurrence codes (e.g.
driveway), or 2. external cause codes (e.g. non-traffic ped-
estrian). In studies where driveway location is used to
identify LSVRO events, [36,41] case counts exclude events
that occur in any location other than the driveway (e.g., in
traffic areas where a vehicle may be travelling slowly, such
as a school drop off zone, or other non-traffic areas where
a vehicle may travel slowly such as beaches, parks, car
parks, recreation areas, etc.). Hence, incidence rates from
these studies are not directly comparable to our study.
Studies in which LSVRO events have been identified
through non-traffic pedestrian codes are limited because
speed is not defined within ICD codes and LSVRO inci-
dents can occur in traffic areas. Ours is the first study to
not limit location (driveway) or external cause (non-traffic
pedestrian).
Finally, time is a possible explanation for the observed
differences in previously published work on incidence of
LSVROs, and our study. Two of the five other studies
were conducted in the 1980s, and are therefore not dir-
ectly comparable to the results of the current study.
There were some limitations associated with this study.
Analyses were limited by availability of data – this is espe-
cially the case for non-fatal LSVRO incidents. While data
on fatalities, hospital admissions and pre-hospital treatment
that resulted as a consequence of LSVROs were complete,
data on children who sought treatment at an emergency
department is less complete. EDIS and QISU do not en-
compass all emergency departments in Queensland. Hence,
our estimation of non-fatal LSVRO events may be an
under-estimate. Secondly, apart from QISU (an injury sur-
veillance database), the databases accessed for this study are
administrative databases. Therefore important data regard-
ing circumstances leading to the event are not routinely or
consistently recorded.
Conclusions
This is the most comprehensive, population-based epi-
demiological study on fatal and non-fatal LSVRO events
to date. This study employed sophisticated methodology
to ensure the most accurate ascertainment of LSVRO
events possible, and resulted in estimation of age- and
gender-specific incidence rates over an 11 year period.Results from this study indicate that LSVROs incur a
substantial burden. The initial call for change is to unify
consistent definitions between at least local databases, and
to implement an ICD code that refers uniquely to this
event. Further research is required to fully comprehend
the risk factors associated with LSVRO incidents, and to
inform appropriate intervention strategies. Specifically, in-
formation on culture, geographical location of incident,
dwelling design, vehicle design, supervision prior to the
event, family composition, etc., is required. This could be
captured through mandatory reporting of these event
types, however, this would need to be accompanied by
some mechanism to ensure that sufficient data were col-
lected consistently across the continuum of care. Opti-
mally, a purpose-built, prospective data collection system
would facilitate capture of this information. Utilizing
additional injury and trauma databases to supplement
data on admitted patients and children fatally injured
would also further assist with the ascertainment of
LSVRO incidents. Strategies are urgently required in
order to prevent these events, especially among young
children aged 0–4 years.Abbreviations
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ABSTRACT
Objectives The purpose of this study was to
investigate the characteristics associated with fatal and
non-fatal low-speed vehicle run-over (LSVRO) events in
relation to person, incident and injury characteristics, in
order to identify appropriate points for intervention and
injury prevention.
Methods Data on all known LSVRO events in
Queensland, Australia, over 11 calendar years
(1999–2009) were extracted from five different
databases representing the continuum of care
(prehospital to fatality) and manually linked. Descriptive
and multivariate analyses were used to analyse the
sample characteristics in relation to demographics, health
service usage, outcomes, incident characteristics, and
injury characteristics.
Results Of the 1641 LSVRO incidents, 98.4%
(n=1615) were non-fatal, and 1.6% were fatal (n=26).
Over half the children required admission to hospital
(56%, n=921); mean length of stay was 3.4 days.
Younger children aged 0–4 years were more frequently
injured, and experienced more serious injuries with
worse outcomes. Patterns of injury (injury type and
severity), injury characteristics (eg, time of injury, vehicle
type, driver of vehicle, incident location), and
demographic characteristics (such as socioeconomic
status, indigenous status, remoteness), varied according
to age group. Almost half (45.6%; n=737) the events
occurred outside major cities, and approximately 10% of
events involved indigenous children. Parents were most
commonly the vehicle drivers in fatal incidents. While
larger vehicles such as four-wheel drives (4WD) were
most frequently involved in LSVRO events resulting in
fatalities, cars were most frequently involved in non-fatal
events.
Conclusions This is the first study, to the authors’
knowledge, to analyse the characteristics of fatal and
non-fatal LSVRO events in children aged 0–15 years on
a state-wide basis. Characteristics of LSVRO events
varied with age, thus age-specific interventions are
required. Children living outside major cities, and
indigenous children, were over-represented in these data.
Further research is required to identify the burden of
injury in these groups.
INTRODUCTION
Low-speed vehicle run-over (LSVRO) incidents occur
when a pedestrian, usually a child, is injured or killed
by a slow moving vehicle (moving forward or in
reverse) in traffic and non-traffic areas at less than
30 km/h.1 They were first documented in 19642 and
sporadically reported since then in Australia, the
UK,3 USA,4–7 Brazil,8 Austria,9 and New
Zealand.10–13 LSVROs are a significant cause of
transport pedestrian fatalities in young children, and
are the second most frequent cause of death due to
unintentional injury among children aged 1–4 years
in Australia.1 More recent studies14–17 have high-
lighted this problem as more complex than simple
‘reversing’ or ‘driveway’ injuries.
To date, most studies have described fatal events
where data are typically collected through coroners’
data, police reports and or child death reviews5 14
18 19 separately from non-fatal events (where data
typically are collected through one or two hospitals
via admission data or trauma registry data). Where
non-fatal events have been described, this has been
done separately for either hospital admissions,6 9
admissions to trauma centres,7 20 21 or
ambulance-attended cases22—rarely are all relevant
databases interrogated. One previous Australian
study included data on fatal and non-fatal events,17
but non-fatal data were extracted from hospital
admissions in one major children’s hospital, and
fatality data were collected on a state-wide basis, so
the two populations were not directly comparable.
Emergency department (ED) and hospital admis-
sions data were accessed in a study which used data
from the Canadian Hospitals Injury Reporting and
Prevention Program (CHIRPP),23 but the results
are not generalisable because not all Canadian EDs
and hospitals participate in the injury surveillance
programme. Three studies from Auckland, New
Zealand,12 13 10 included fatal and non-fatal inci-
dents, however, the study area was restricted to
events within Auckland (the largest city in New
Zealand) only, so results were not generalisable to
non-metropolitan regions. Additionally, studies
have limited their focus to LSVROs that involved a
reversing vehicle,9 20 23 or that were location-
specific (eg, driveway7).
This mechanism of injury has not been described
in detail at a population level, and the methodo-
logical limitations of previous work on LSVROs
has resulted in a lack of adequate information
about the circumstances surrounding fatal and non-
fatal incidents.24 25
A recent systematic review on LSVRO events
found that the incidence of non-fatal LSVROs
varied from 7.09 to 14.79/100 000, and from 0.63
to 3.2/100 000 for fatal events.24 Previous studies
have highlighted that LSVROs are a particular
problem among young children aged 0–4 years.1
4–7 9 10 12–14 17–20 23 26 27 A recent population-
based study of fatal and non-fatal LSVRO events
over an 11-year period in Queensland, Australia,
indicated that the incidence in Queensland may be
the highest (14.6/100 000) in the world.26
However, this study used sophisticated method-
ology25 to identify all known LSVROs identified
across the continuum of care (from prehospital to
Griffin BR, et al. Inj Prev 2014;0:1–8. doi:10.1136/injuryprev-2013-040932 1
Original article
 IP Online First, published on January 21, 2014 as 10.1136/injuryprev-2013-040932
Copyright Article author (or their employer) 014. Produced by BMJ Publishing Group Ltd under licence. 
 group.bmj.com on April 14, 2014 - Published by injuryprevention.bmj.comDownloaded from 
60
fatality), which may account for the higher incidence compared
to other countries. Incidence of LSVROs varied by gender
(males 20.97/100 000; females 12.55/100 000; per annum);
and was highest among children aged 0–4 years (IR=21.45/
100 000/annum), who comprised 85% of fatal events and 38%
of non-fatal events. The incidence among children aged
0–4 years decreased over the 11-year study period, but increased
among children 5–9 years (IR=16.47/100 000/annum) and
10–15 years (IR=13.59/100 000/annum). Whether character-
istics associated with LSVRO events vary with factors such as
age, gender and severity of event remains uninvestigated.
More detailed information is required to identify specific risk
factors relevant to LSVRO events, using improved methodology
and consistent and comprehensive classification of events.
Potential risk factors identified in previous literature12 13 17 19
27 28 include: culture; geographical location (metropolitan/rural/
remote); incident location (eg, driveway, car park, beach); dwell-
ing design, demographic factors (socioeconomic status, gender,
age, family composition, etc), supervision; driver of the vehicle;
vehicle size and design. More comprehensive data about the
injury event itself are required—that is, the number and types of
injuries, and the severity of injury.
We therefore aimed to investigate fatal and non-fatal LSVRO
events in order to fully comprehend their characteristics from a
population-based perspective—specifically, person character-
istics, incident characteristics, and patterns of injury. We also
aimed to investigate the associations between person character-
istics (eg, age group), incident characteristics and patterns of
injury. In this paper, we identify appropriate points for interven-
tion to inform injury prevention.
METHODOLOGY
This is a retrospective case-series of all fatal and non-fatal
LSVRO incidents that occurred from 1999 to 2009 in
Queensland, Australia (1999–2009), among children aged 0–
15 years.
Data were extracted separately from multiple databases across
the continuum of care: prehospital (Queensland Ambulance
Service—QAS); (2) Emergency Department Information System
(EDIS); (3) Queensland Health Admitted Patient Data
Collection (patients admitted to hospital for 24 h or more)
(QHAPDC); (4) Commission for Children, Young People and
Child Guardian—Child Death Review (CCYPCG); and were
supplemented with injury surveillance data (Queensland Injury
Surveillance Unit (QISU)). Because the QAS, CCYPCG and
QHAPDC databases have 100% coverage of the state, data were
obtained for every LSVRO event that resulted in death, hospital
admission, or attendance by Ambulance. The majority of ED
presentations in QLD are captured in EDIS, including all major
EDs. Injury surveillance data are captured in the QISU database,
which covers approximately 25% of ED presentations in QLD.
A detailed description of case ascertainment and data linkage is
provided elsewhere.25 Method of data extraction was dependent
on the data source and was accomplished by a combination of
international classification of diseases and place of occurrence
codes (Y codes) for hospitalisations, presenting complaint/case
nature (of pedestrian crashes) for ED and prehospital presenta-
tions, free text descriptions, and information provided in sup-
porting medical notes. Where any ambiguity existed, additional
information was sought for clarification. Any case for which
insufficient data existed to determine whether it was definitely
an LSVRO incident, was not included. LSVRO cases from the
separate databases were identified and manually linked using
name, gender, age/date of birth, date of incident and hospital,
so that each individual row of data represented a unique
LSVRO event.
Variables
Location of the child’s usual residence was based on postcode
and categorised using ARIA (Accessibility/Remoteness Index of
Australia), which was developed by the National Centre for the
Social Applications of Geographic Information Systems.29
Each geographical area was allocated a score (0–15) based on
the (road) distance to nearby towns that provide services, which
was then allocated to one of five categories: major city: 0.0–0.2;
inner regional: 0.2 to <2.4; outer regional: 2.4 to <5.92;
remote: 5.92 to <10.53; very remote: 10.53–15.30 For ana-
lyses, inner and outer regional were combined into one category,
as were remote and very remote. Geographical residence was
also used to calculate SEIFA (Socioeconomic Index For Areas),
which, in turn, was used to estimate socioeconomic status of the
families of children injured through LSVRO events in this
study.31 The Index of Relative Socioeconomic Advantage and
Disadvantage was used, where higher deciles reflect higher rela-
tive advantage, and lower deciles reflect lower relative
advantage.
Data on location of incident were collected using various
methods: for hospitalised patients, Y-codes (used by
International Classification of Diseases to indicate place of
occurrence) were used,32 and where textual case descriptions
were available in QAS, EDIS and CCYCPG databases, data on
location was extracted manually. QISU data on location of inci-
dent were used where possible to supplement or enhance loca-
tion information (for ED or admitted patients that also
appeared in QISU data). Data on incident location were thus
combined into one variable.
Information on vehicle type involved in LSVROs was avail-
able from Child Death Review data for fatal events, and from
QISU data for non-fatally injured children. The data from the
Child Death Review was more sensitive (eg, type and size of
car), while QISU data did not generally include size of vehicle.
Date of incident was recoded into month of year, day of
week, and where possible, time of incident. Because actual time
of incident was recorded for very few cases, time of call to
ambulance was used as a proxy for time of incident. While this
is not always a reliable indicator for time of injury, given the
nature of this mechanism of injury, it is reasonable to assume
that time of ambulance call closely reflects time of injury. Time
of incident was categorised into 3 h blocks for analyses.
Type of health service through which treatment of the
LSVRO was delivered was used as a proxy measure of injury
severity. Children who received prehospital (ambulance) treat-
ment only were considered the least seriously injured, treatment
provided at an ED only was considered the next most serious
type of injury, hospital admissions were indicative of more
serious injuries, and events that resulted in death were the most
serious. For analyses, patients who received prehospital, or ED
treatment only, were combined.
Data analysis
Descriptive analyses were used to analyse human factors (ie,
demographic characteristics of the sample, such as age, gender,
socioeconomic status, geographical location, indigenous status),
event characteristics (driver characteristics, vehicle involvement,
time of injury (month of year, day of week, time of day));
health service usage/outcomes (proxy measure for injury sever-
ity), and injury characteristics (activity and location at time of
injury, type of injury (body region and nature of injury)).
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Associations between human factors, event characteristics,
health service usage, outcomes and injury characteristics were
investigated using appropriate χ2 tests for categorical variables
(or Fisher’s Exact tests, where expected cell count was less than
5), and t tests, or analysis of variance, for numerical variables.
Data are presented by age group and by injury severity. All data
were analysed using SPSS (Statistical Package for Social
Scientists), V.21.0.
RESULTS
Human factors
Between January 1999 and December 2009, there were 1641
LSVROs among 0–15-year-olds in Queensland. Most were non-
fatal (n=1615, 98.4%; p<0.001). Demographic characteristics
of children involved in LSVRO events (ie, human factors) are
shown in table 1, and injury and event characteristics are shown
in table 2. Incidents occurred more frequently among children
aged 0–4 years (n=638; 38.9%, of which 24 were aged
<1 year, and 17 of these were male) compared with
5–9-year-olds (n=501; 30.5%) or 10–15-year-olds (n=502;
30.6%; X2= 22.7; df=2; p<0.001). Almost two-thirds of
LSVRO events occurred in males (p<0.001), and this was true
for all age groups. Gender of children involved in LSVROs did
not vary by age group (p>0.05).
LSVRO events were not evenly distributed according to socio-
economic status (as estimated by SEIFA) (p<0.001). Just over
one-quarter of incidents occurred in children living in areas
categorised as lowest relative advantage (deciles 1–4), and 52%
of incidents occurred among children whose usual residence
reflected higher advantage (deciles 7–10). Socioeconomic status
varied with age group (n=1484, X2=39.93, df=8, p<0.001);
LSVRO events in younger aged children (aged 0–4 years) more
frequently involved areas reflecting lower advantage than for
older aged children (eg, 34.0% of LSVRO events occurred in
deciles 1–4 for younger children, compared with 24.2% in
5–9-year-olds and 23.5% 10–15-year-olds, respectively).
Almost 10% of children involved in LSVROs were identified
as indigenous (9.8%; n=143). Indigenous status varied signifi-
cantly by age group, such that the majority of events in indigen-
ous children occurred in 0–4 year-olds (n=80, 55.9%), whereas,
the frequency of LSVROs was more evenly distributed by age
group for non-indigenous children.
Over half of all LSVRO incidents occurred among children
whose usual geographical residence was in a metropolitan area
(p<0.001). Remoteness of usual residence varied significantly
by age group: a higher proportion of LSVROs among young
children (0–4 years) occurred outside metropolitan areas (inner/
outer regional: n=280; 44.7%; remote/very remote: n=43;
6.9%) than for older children.
Data on relationship of driver to the injured child was avail-
able only for fatally injured children (23 of the 26 fatal
LSVROs). The parent was the driver in 58% (n=15) of inci-
dents, and friends/family in 19% (n=5).
Vehicle type
Information on vehicle type involved in LSVROs was available
for 22 of the 26 fatally injured children (Child Death Review
data). Among non-fatally injured children (n=1615), data on
vehicle type were available via QISU for 437 cases (27.05%),
178 of whom were admitted to hospital (the remainder required
treatment in the ED only); this comprised 11% of non-fatal
incidents overall). The vehicle most frequently involved in
LSVRO events was a car, but vehicle type differed significantly
by age group (p<0.001). Larger vehicles, such as sports utility
vehicles (SUVs)/four-wheel drives (4WD)/trucks/utility trucks/
tractor were more frequently involved in incidents among
younger children aged 0–4 years than older children (table 2).
Vehicle type differed by injury severity (X2=86.86, df=4,
p<0.001). For fatally injured children, vehicle type most
Table 1 Sample characteristics (Demographics)
Variable
Total 0–15 years (n=1641)
n(%)
0–4 years (n=638)
n(%)
5–9 years (n=501)
n(%)
10–15 years (n=502)
n(%)
Gender Difference between age groups: X2=0.49; df=2, p>0.05
X2=126.16, df=1, p<0.001 Male 1048 (63.9) 408 (63.9) 325 (64.9) 315 (62.7)
Female 593 (36.1) 230 (36.1) 176 (35.1) 187 (37.3)
Indigenous status* Difference between age groups: X2=26.7, df=2, p<0.001
n=1453;X2=937.29, df=1, p<0.001 Indigenous 143 (9.8) 80 (14.0) 44 (10.0) 19 (4.3)
Non-indigenous 1310 (90.2) 490 (86.0) 396 (90.0) 424 (95.7)
Socio-economic status† Difference between age groups: X2=39.93, df=8, p<0.001
n=1484; X2=199.31, df=4, p<0.001 Decile 1 and 2 175 (11.8) 95 (16.4) 46 (10.3) 34 (7.4)
Decile 3 and 4 238 (16) 102 (17.7) 62 (13.9) 74 (16.1)
Decile 5 and 6 300 (20.2) 132 (22.8) 88 (19.7) 80 (17.4)
Decile 7 and 8 498 (33.6) 162 (28) 159 (35.5) 177 (38.6)
Decile 9 and 10 273 (18.4) 87 (15.1) 92 (20.6) 94 (20.5)
Remoteness‡ Difference between age groups: X2=17.53, df=4, p<0.01
n=1617; X2=617.636, df=2, p<0.001 Metropolitan 880 (54.4) 303 (48.4) 283 (57.4) 294 (59.0)
Inner and outer regional 650 (40.2) 280 (44.7) 18 (637.7) 184 (37.0)
Remote and very remote 87 (5.4) 43 (6.9) 24 (4.9) 20 (4.0)
For each variable, two separate analyses are presented. The analyses in the first column (under heading ‘variable’) relate to the whole sample (0–15-year-olds). The analyses presented
in the row heading prefixed by ‘Differences between age groups’ relate to between group analyses for that variable.
*There were missing data for location of residence, indigenous status, and socioeconomic status. The number of cases for which there were available data for each variable is provided
in the table (under the variable heading). Percentages were calculated as a proportion of the available data for each variable.
†SEIFA (Socioeconomic Index For Areas) was used to estimate socioeconomic status in this study (ABS, 2008). Specifically, the Index of Relative Socioeconomic Advantage and
Disadvantage. Higher deciles reflect higher relative advantage, lower deciles reflect lower relative advantage.
‡Location of usual residence was categorised using ARIA (Accessibility/Remoteness Index of Australia), developed by National Centre for the Social Applications of Geographic
Information Systems (GISCA). Each geographical area was allocated a score between 0 and 15, based on the (road) distance to nearby towns that provide services. Scores were then
allocated to the following categories (OESR Queensland, 2011): major city: 0.0–0.2; inner regional: 0.2–2.4; outer regional: 2.4–5.92; remote: 5.92–10.53; very remote: 10.53+).
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frequently involved was a larger vehicle (eg, SUV/4WD/truck/
utility truck/tractor; n=17, 77.3%), and medium-sized vehicles,
such as sedans, were involved in 5 (22.7%) of the 26 incidents.
By contrast, cars were the most frequently involved vehicle type
for injured children requiring ambulance attendance or treat-
ment at an ED only (n=223, 86.1%), and for children who
were hospitalised (n=142, 79.8%; see table 3).
Data on incident location were combined into one variable
(n=1002; 61% of all cases, table 3). The most frequent location
for LSVROs among 0–15-year-olds was a private residence (ie,
at the home, or driveway; 45.2%; p<0.001. Incident location
varied by age group; a higher proportion of LSVROs occurred
in the home/driveway among children aged 0–4 years (n=259,
57%) than older children (5–9 years: n=121, 38.1%; 10–
15 years: n=73, 31.6% p<0.001), but not by gender (p>0.05).
Date of incident was recorded for 1632 cases. There were
nine fatal cases where date of incident was unknown (date of
death was known but not date of incident). Actual time of inci-
dent was recorded for seven of the 26 fatalities and 608 non-
fatal incidents. Overall, LSVROs occurred most frequently
between 15:00 and 18:00 (41.6%; n=256). Time of incident
varied by age group (p<0.001); approximately half the LSVRO
events among children aged 5–9 years (50.3%; n=99) and 10–
15 years (45.3%; n=67) occurred between 15:00 and 18:00,
Table 2 Sample characteristics (Injury and Event)
Variable
Total 0–15 years (n=1641)
n(%)
0–4 years (n=638)
n(%)
5–9 years (n=501)
n(%)
10–15 years (n=502)
n(%)
Vehicle type*†
n=749; X2=464.79,
df=2, p<0.001
Differences between groups: X2=11.88, df=4, p<0.05
4WD/truck/
tractor/utility
60 (13.1) 32 (17.8) 16 (10.4) 12 (9.6)
Car 370 (80.6) 140 (77.8) 122 (79.2) 108 (86.4)
Motorbike/other 29 (6.3) 8 (4.4) 16 (10.4) 5 (4.0)
Time of incident†
n=615; X2=311.23,
df=5, p<0.001
Differences between groups: X2=29.20, df=10, p<0.001
6:00—9:00 100 (16.3) 38 (14.1) 33 (16.8) 29 (19.6)
9:00—12:00 56 (9.1) 32 (11.9) 16 (8.1) 8 (5.4)
12:00–15:00 93 (15.1) 45 (16.7) 29 (14.7) 19 (12.8)
15:00–18:00 256 (41.6) 90 (33.2) 99 (50.3) 67 (45.3)
18:00–21:00 83 (13.5) 48 (17.8) 17 (8.6) 18 (12.2)
21:00–6:00 27 (4.4) 27 (6.3) 3 (1.5) 7 (4.7)
Primary injury†
(n=517)
1. Fracture of lower leg incl
ankle (n=128, 7.8)
2. Superficial injury to head
(n=107, 6.5)
3. Intracranial injury (n=90,
5.5)
4. Other injuries of head
(n=74, 4.5)
5. Open wound of head
(n=63, 3.8)
1. Superficial injury to head
(n=58, 9)
2. Unspecified injuries of
head (n=48, 7.5)
3. Intracranial injury (n=41,
6.4)
4. Fracture of skull and
facial bone (n=37, 5.8)
5. Fracture of lower leg incl
ankle (n=33, 5.2)
1. Fracture of lower leg incl
ankle (n=48, 9.6)
2. Superficial injury to head
(n=35, 7)
3. Intracranial injury (n=34,
6.8)
4. Open wound of head
(n=28, 5.6)
5. Fracture of skull and
facial bone (n=17, 3.4)
1. Fracture of lower leg incl ankle (n=47,
9.4)
2. Superficial injury of ankle and foot
(n=33, 6.6)
3. Superficial injuries involving multiple
body regions (n=28, 5.6)
4. Dislocation sprain strain of joints and
ligaments at ankle foot (n=28, 5.6)
5. Superficial injury lower leg (n=27, 5.4)
Ward type
n=833; X2=195.517,
df=4, p<0.001
Differences between groups: X2=32.901, df=8,p<0.001
Short stay n=177 (21.2) 81 (19) 52 (20.5) 44 (28.8)
General n=311 (37.3) 166 (39) 94 (37) 51 (33.3)
Ortho or neuro n=156 (18.7) 63 (14.8) 50 (19.7) 43 (28.1)
Surgical or
burns
n=118 (14.2) 71 (16.7) 39 (15.4) 8 (5.2)
PICU n=71 (8.5) 45 (10.6) 19 (7.5) 7 (4.6)
Number of procedures during admission Differences between groups: F=0.906, df=2, p>0.05
n=517
Mean, ±SD
x=3.54, SD ±3.06 x=3.47;SD ±3.02 x=3.79; SD ± .38 x=3.32; SD ±2.58
Length of days stay in hospital (n=461) (n=282) (n=178)
Differences between groups: F=0.227, df=2, p>0.05
n=704
Mean, ±SD
x=3.37,SD ±8.88 x=3.4, SD ±10.98 x=3.59, SD ±6.43 x=2.92, SD ±4.53
For each variable, two separate analyses are presented. The analyses in the first column (under heading ‘variable’) relate to the whole sample (0–15-year-olds). The analyses presented
in the row heading prefixed by ‘Differences between age groups’ relate to between-group analyses for that variable.
There were missing data for all variables. The number of cases for which there were available data for each variable is provided in the table (under the variable heading). Percentages
were calculated as a proportion of the available data for each variable.
*‘4WD’ is a type of vehicle where all four wheels receive torque from the engine (otherwise known as SUV, AWD, 4×4). ‘Ute’(known also as a ‘coupe utility’ or ‘bakkie’ in South Africa
or ‘medium-sized pick-up truck’ in the USA) is a term used in Australia and New Zealand to describe two-door vehicles with a rear tray which is less than 1 tonne (more than 1 tonne
is classified as a ‘truck’). For the term ‘motorbike/other’, ‘other’ includes ride-on mowers and golf buggies. The different vehicle types were combined for analyses, however, the most
frequent vehicle type in this category is motorbike (n=11 out of 29).
†The primary injury is taken from the most serious listed injury documented in patient records, not the only injury.
AWD, all wheel drive; SUV, sports utility vehicle; x, Mean; 4WD, four-wheel drive.
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compared with one-third of events in younger children (0–
4 years) (table 2). LSVROs did not vary significantly by day of
week or month of year, and no significant differences between
groups were observed as a function of age or gender.
Injury severity
Less than 10% of children involved in LSVRO events required
treatment by ambulance only (7.6%; n=125), treatment was
provided at an ED only for approximately one-third of events
(n=569; 34.7%), just over half the events resulted in hospital
admission (n=921; 56.1%), and 26 events resulted in death
(1.6%). Table 3 shows the LSVRO characteristics as a function
of injury severity (patients who received prehospital or ED
treatment only were combined for analyses).
Injury severity differed significantly by gender—boys more
frequently sustained serious injuries resulting in hospital admis-
sion (n=616, 66.9%) and fatalities (n=19, 73.1%) than girls.
Injury severity also varied as a function of age group: age and
severity were inversely related. Over half the events resulting in
hospitalisation involved children 0–4 years, as did 81% of fatal-
ities (n=21). Injury severity differed by remoteness. While the
majority (n=407; 59.7%) of lower acuity events, treated prehos-
pital or in ED only, occurred in major cities, 49.1% (n=466) of
incidents resulting in hospitalisation and 65% (n=13) of fatal-
ities occurred outside major cities.
Injury severity differed by incident location—the majority
(80%; n=16) of fatalities occurred in the home/driveway, com-
pared with 48% of events that resulted in prehospital or ED
treatment only, and 43% of events resulting in hospital admis-
sion (p<0.001).
Type of injury varied as a function of injury severity. The
most common injury type for injuries resulting in death was
head injury, and four of the top five injuries resulting in hospi-
talisation were head injuries. None of the top five injuries result-
ing in treatment at ED only involved the head.
DISCUSSION
We conducted an 11-year retrospective case-series analysis of
comprehensive, state-wide data on fatal and non-fatal LSVRO
events across the continuum of care (prehospital to fatality) to
obtain an understanding of the risk factors associated with
LSVRO incidents in children aged 0–15 years.
From 1999 to 2009, children numbering 1641, aged 0–
15 years across Queensland, were involved in an LSVRO. These
events most frequently involved children aged 0–4 years. As has
been previously highlighted, this age group is most at risk,1 4–7 9
10 12–14 17–20 23 28 however, our results indicate that this age
group also experiences more serious injuries with worse out-
comes than older children. Importantly, we demonstrated that
patterns of injury (type and severity), characteristics (time of
Table 3 Characteristics of LSVRO incidents by injury severity
Variable Ambulance or ED only (n=694)(%) Admission (n=921)(%) Fatalities* (n=26)(%)
Gender (n=1641, X2=10.29, df=2, p<0.05)
Male 413 (59.5) 616 (66.9) 19 (73.1)
Female 281 (40.5) 305 (33.1) 7 (26.9)
Age group (n=1641, X2=13.34, df=4, p<0.001) (years)
0–4 156 (22.5) 461 (50.1) 21 (80.8)
5–9 215 (31.0) 282 (30.6) 4 (15.4)
10–15 323 (46.5) 178 (19.3) <3
Remoteness (n=1617, X2=16.96, df=4, p<0.001)
Major cities 407 (59.7) 466 (50.9) 7 (35.0)
Inner and outer regional 109 (16.0) 201 (22.0) 6 (30.0)
Remote and very remote 166 (24.3) 248 (27.1) 7 (35.0)
Incident location† (n=1002, x2=68.75, p<0.001)
Home/driveway 125 (48.1) 312 (43.2) 16 (80.0)
Street/public road 62 (23.8) 328 (45.4) <3
Carpark/farm/park/footpath/
unspecified/other
73 (28.1) 82 (11.4) 3 (15.0)
Vehicle type‡ (n=459; x2=86.85, df=4, p<0.001
4WD/Ute/tractor 22 (8.5) 21 (11.8) 17 (77.3)
Car 223 (86.1) 142 (79.8) 5 (22.7)
Motor bike or other 14 (5.4) 15 (8.4) 0
Top 5 injury type§ Not recorded (n=130, 19)
Superficial injury of ankle foot (n−49, 7.1)
Superficial injury involving multiple body regions (n−47,
6.8)
Dislocation sprain strain of joints and ligaments at ankle
foot (n=44, 6.3)
Non-injury (n=40, 5.8)
Fracture of lower leg incl ankle
(n=111, 12.1)
Intracranial injury (n=73, 7.9)
Superficial injury to head (n=69,
7.5)
Other unspecified injuries of head
(n=67, 7.3)
Open wound of head (n=55, 6)
Head ±other injuries (n=18,
70)
Multiple injuries±asphyxia
(n=7, (27)
*Where fewer than three fatalities occurred, the exact number has not been reported to avoid potential identification of persons involved.
†For incident location, ‘home’ refers to private residence.
‡‘4WD’ is a type of vehicle where all four wheels receive torque from the engine (otherwise known as SUV, AWD, 4×4). ‘Ute’(known also as a ‘coupe utility’ or ‘bakkie’ in South Africa
or ‘medium-sized pick-up truck’ in the USA) is a term used in Australia and New Zealand to describe two-door vehicles with a rear tray which is less than 1 tonne (more than 1 tonne
is classified as a ‘truck’). For the term ‘motorbike/other’, ‘other’ includes ride-on mowers and golf buggies. The different vehicle types were combined for analyses, however, the most
frequent vehicle type in this category is motorbike (n=11 out of 29).
§Injury type does not apply to patients treated prehospitally only).
AWD, all wheel drive; ED, emergency department; LSVRO, low-speed vehicle run-over; SUV, sports utility vehicle; 4WD, four-wheel drive.
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injury, vehicle type, driver of vehicle, incident location), and risk
factors associated with LSVROs, vary according to age group.
This reinforces the need for age-specific interventions to reduce
LSVROs.
Several other findings in this paper are worthy of comment.
Almost 10% of LSVRO events involved indigenous children,
but only 4.78% of the Queensland paediatric population is indi-
genous.33 This is consistent with previous studies conducted in
New Zealand10–13 which highlighted the over-representation of
Maori and Pacific Islanders in children who sustained injuries
from LSVRO events.
Only one previous study (conducted in Victoria, Australia)
has reported on the association between LSVROs and geograph-
ical remoteness.19 It highlighted remoteness as a risk factor for
LSVRO deaths, as does our study. We found an inverse associ-
ation between injury severity and remoteness—the majority of
fatal LSVROs, half the hospital admissions, and one-third of
events that required prehospital or ED treatment only, occurred
outside major cities. More information is required about inci-
dents occurring outside metropolitan areas. Is the higher fatality
rate due to the large distance to definitive trauma care, or are
there contributing factors, such as behaviour or vehicle type
involvement? Importantly, almost half the LSVROs occurred
outside major cities, yet 72% of children aged 0–15 years in
Queensland reside in major cities.34
While associations have been observed between socio-
economic status and higher risk of transport-related injury in
general,35 the association between socioeconomic status and
LSVROs has not been investigated outside New Zealand.10 12 36
Those studies consistently identified that LSVROs occurred
more frequently in children from economically disadvantaged
backgrounds. By contrast, just over one-quarter of LSVRO
events in the current study involved children living in areas
reflecting lower relative advantage, compared with over half of
events that occurred in children living in areas reflecting higher
relative advantage. This relationship varied by age—a lower pro-
portion of younger children lived in areas reflecting higher
advantage than older children. It is possible that there exist
reporting differences between Australia and New Zealand (ie,
that events occurring among children in areas reflecting lower
advantage are under-reported). However, this is unlikely
because invariably, this type of event requires some kind of
medical intervention, which would have been captured in our
database. It is also possible that there are differences in the defi-
nitions of social advantage used between studies. The observed
differences may highlight cultural differences between Australia
and New Zealand, and warrants further examination for cul-
tural inferences that can be included in educational
interventions.
As in previous literature,6 13 14 16 19 21 parents in this study
were most frequently the driver in fatal LSVROs. Unfortunately,
this level of information is not available for non-fatal events.
Parental (or carer) supervision is sporadically reported in the lit-
erature and was not consistently documented in our dataset.
Effective supervision in child injury prevention requires a
dynamic approach,37 including three major components (atten-
tion, proximity and continuity). Information about these dimen-
sions at time of the LSVRO event, as well as driver
characteristics (eg, age, years driving experience, etc) would be
beneficial in future data collection, especially for non-fatal
LSVROs.
This study contributes important information about vehicle
types involved in LSVROs. Previous studies highlight the role of
larger vehicles, such as 4WDs and SUVs in LSVROs. While our
data indicate that larger vehicles were more frequently involved
in fatal injuries, the vehicle type most frequently involved in
non-fatal injuries was cars. Analyses on vehicle type were
limited by available data; further research on specific vehicle
type is essential to effectively inform injury prevention strat-
egies. The ‘cars’ category is very broad, and it is important to
understand more about the specific vehicles involved (eg, hatch-
backs, medium-sized cars, etc). These cars vary widely in rela-
tion to their blind spots.38 It is also essential to capture
information on the technical aides of vehicles involved in
LSVROs (reversing cameras, sensors). Such information can be
obtained only via a dedicated, prospective data collection.
Observations of fatal pedestrian data in the 1980s indicated
that children aged 0–5 years were most often fatally injured in
non-traffic areas.5 39 Since then, the majority of studies have
focused solely on ‘non-traffic’ incidents, or more commonly,
events involving ‘driveway-related pedestrians’. Our study shows
that although LSVROs most frequently occur in the home/drive-
way environment, a substantial proportion occurs on the street/
public road, and this is especially true for older children.
Clearly, both locations are important points for intervention,
and additional analyses are required to determine whether other
characteristics vary with incident location.
The most frequent time of incident was late afternoon
(15:00–18:00), for all age groups, consistent with other
studies,5 10 12 13 17 20 22 28 40 except for one study in
Victoria,19 where 57% of fatal LSVROs among children aged
0–15 years, occurred before midday. Early morning
(6:00—9:00) was the second most frequent time period for
LSVRO events in our study. LSVROs were equally likely to
occur in every month of the year, for all age-groups, unlike
most other studies,5 10 13 19 40 where LSVROs were more likely
to occur in summer months. This could be due to Queensland’s
temperate environment, which has minimal seasonal variation in
weather patterns. Only a small number of studies (each with
small samples) have investigated day of the week of LSVROs,19
20 40 and in these studies, LSVROs occurred most frequently
between Thursdays and Sundays. In our study, LSVROs were
equally likely to occur on every day of the week, for all age
groups
Strengths and limitations
This study has strengths in comparison to previous LSVRO
studies. All possible cases across the continuum of care (prehos-
pital to fatality) that occurred in Queensland between 1999 and
2009 were included. This represents an improvement on previ-
ous studies that have been limited to major cities, or have
focussed on either fatalities, hospital admissions, or cases trans-
ported by ambulance. Second, the case definition for LSVROs
in our study is broader than that used previously, and is not
limited by location (driveway) or external cause (non-traffic ped-
estrian) (discussed in detail elsewhere26). Inclusion of prehospi-
tal data, and data from QISU (a dedicated injury surveillance
database) allowed identification of important event character-
istics (location of incident, vehicle type involved, driver of
vehicle) that are not recorded elsewhere for non-fatal events,
and have not been described elsewhere in the literature.
Our analyses were limited by availability of data, especially
for non-fatal LSVROs. While data on the number of events and
some important demographic variables (age and gender) were
almost 100% complete from most data sources, data regarding
circumstances (eg, information on vehicle type and size) leading
to the event were not routinely or consistently recorded,
because most data sources (other than QISU—a dedicated injury
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surveillance database) are administrative databases. Initially, it
was intended that data on injury severity would be obtained
from the Queensland Trauma Registry for children admitted to
hospital. For various reasons, this was not possible. The Registry
has now been de-funded. Instead of ISS, type of health service
accessed was used as a proxy measure (with cases requiring only
prehospital treatment representing the least severe injury, and
fatalities the most severe). Time of call to ambulance was used
as a proxy measure for time of injury. We recognise the limita-
tions associated with both these proxy measures, however, in
the absence of other information, these measures provide rea-
sonably accurate information. Finally, it was not possible to
obtain other information that would crucially inform injury pre-
vention strategies, such as direction of vehicle at time of impact.
A dedicated, prospective data collection would address most of
these limitations.
CONCLUSIONS
This is the first study to analyse the characteristics of fatal and
non-fatal LSVROs in children aged 0–15 years, on a state-wide
basis. Younger children are at greater risk for these events, and
experience worse outcomes. Characteristics of LSVROs varied
with age, thus, age-specific interventions designed to reduce
LSVROs are required. Children living outside major cities, and
indigenous children, were over-represented. Very little is known
about the characteristics of LSVROs in these latter two groups.
Further research is required to identify the burden of injury in
these groups and to assist in developing appropriate injury pre-
vention stratagem.
What is already known on the subject
▸ Queensland has the highest low-speed vehicle run-over
(LSVRO) fatality rate in Australia, and non-fatal LSVRO rates
in the world.
▸ Common time of injury for fatal events is late afternoon
(15:00–18:00).
What this study adds
▸ While the majority of low-speed vehicle run-over (LSVRO)
events occur in the home/driveway, a substantial proportion
of events occur in the street or a public space, especially
among older children.
▸ Almost half the LSVRO events occur outside of major cities.
▸ The most frequent vehicle type associated with non-fatal
LSVRO events is a car (not larger vehicles, such as sports
utility vehicles (SUV)/four-wheel drives (4WD).
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CHAPTER 5:  
 INCIDENCE AND CHARACTERISTICS OF LOW SPEED VEHICLE RUN 
OVER EVENTS IN AUSTRALIAN ABORIGINAL AND/OR TORRES 
STRAIT ISLANDER CHILDREN AND OTHER AUSTRALIAN CHILDREN 
AGED 0-14 YEARS IN QUEENSLAND: AN ELEVEN YEAR (1999-2009) 
RETROSPECTIVE ANALYSIS.     
This chapter is inserted as submitted to The Medical Journal of Australia. 
“Griffin B, Watt, K., Shields, L., Wallis, B., Kimble, R. Incidence and characteristics of low 
speed vehicle run over events in Australian Aboriginal and/or Torres Strait Islander children 
and other Australian children aged 0-14 years in Queensland: an eleven year (1999-2009) 
retrospective analysis . Journal of Paediatrics and Child Health. Under revision.” 
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 For the purposes of ease of reading, in this paper the authors will, at times, refer to all 
Aboriginal and Torres Strait Islander people as “Indigenous Australians”.  
   
ABSTRACT 
 
Objectives 
The main objective of this study is to describe incidence rates and injury characteristics of 
low speed vehicle run over (LSVRO) events among children aged 0-14 years in Queensland, 
from 1999-2009, by Indigenous Australian status.  
Methods 
Data on LSVRO events among children aged 0-14 years in Queensland were obtained for 11 
calendar years (1999-2009) from all relevant data sources using ICD codes, text description, 
word searches and medical notes, and were manually linked. Crude fatal and nonfatal 
incidence rates were calculated for Aboriginal and Torres Strait Islander children and other 
Australian children; trends over time were analysed by chi-square test for trend. Relative 
risks were also calculated.  Data on demographics, health service usage / outcomes, incident 
characteristics; and injury characteristics were obtained. Descriptive and multivariate 
analyses were performed in order to investigate whether these characteristics varied with 
Indigenous status.  
Results 
Incidence rates were higher among Indigenous Australian children aged 0-14 years (21.76 per 
100,000 per annum) than other Australian children (14.09), for every year of the 11 year 
study. The age-group most at-risk for LSVRO events were young children aged 0-4years, 
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where incidence was 2.13 times greater among Indigenous Australian children (95%CI=1.67-
2.71).  There were no significant changes in incidence among Indigenous Australian children 
for 0-4years, 5-9years, 10-14years, or overall (0-14years), during the 11 year study period. 
Over three-quarters (n=107) of LSVRO events involving Indigenous Australian children 
occurred outside of major cities (43.7% in other Australian children).  
Conclusion 
These data indicate that Indigenous Australian children are at increased risk of LSVRO 
events, and that characteristics of these events may vary as a function of Indigenous status.  
These results highlight that culturally-specific interventions to reduce LSVRO events are 
required.  
Key Words: Indigenous population, paediatrics, wounds and injuries,  
What is already known on the subject? 
• Queensland has the highest LSVRO fatality rate in Australia 
• The 0-4 year old age group has been previously described as most at risk 
• Indigenous Australian children are more at risk of injury than non-Indigenous 
children 
• New Zealand Maori and Pacific Islander population have higher incident counts of 
driveway run over incidents compared to New Zealand Europeans.  
 
What this study adds. 
• From 1999-2009, Australian Indigenous children aged 0-14 years had a higher 
incidence of LSVRO than non-Indigenous children (risk factor 1.5) 
• LSVRO events in Indigenous children aged 0-4 years are 2.14 times more likely than 
in non-Indigenous Australian children) 
• Indigenous Australian children are more likely to be involved in an LSVRO that 
occurs in a rural area compared to Non-Indigenous Australian children 
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INTRODUCTION 
Injury and poisoning have been identified as the main cause of hospitalisation for Australians 
of Aboriginal and Torres Straight Island descent (1), and the overall burden of disease is 
greater among this population for almost all diseases, at all ages, in males and females and in 
remote and non-remote areas(2) .  Indigenous people are 2.9 times more likely to die from a 
road traffic crash than non-Indigenous persons, and up to six times more likely to be involved 
in a road traffic crash(3).   This gap is also apparent in the 0-4 year age group, where external 
causes are the second leading cause of death (nearly three times higher than non-Indigenous 
children); and for children aged 5-14 years the leading cause of death is external causes (1). 
The Council of  Australian Governments (COAG) made a commitment to halving the gap in 
mortality rates for Indigenous children under five within a decade(4).  Preventable injuries to 
children are a significant burden on society,  and incur considerable cost to the health care 
system(5). 
 
Impact of LSVRO incidents 
Low speed vehicle run over (LSVRO) is a term used to describe incidents where a pedestrian 
– usually a child – is injured or killed by a slow moving vehicle (up to 30km/hr) in either a 
traffic or non-traffic area(6). LSVROs have been identified as an area of concern since the 
mid-1960s (7), and since then, studies have been conducted in various countries, including 
US (8-11), UK(12), Austria (13), Canada (14), Brazil (15) and New Zealand (16-19).  Recent 
studies indicate that LSVRO incidence in Queensland is highest in the 0-4 years, in males and 
is on the increase for children aged 0-15 years (20). Additionally, Queensland had the highest 
incidence of non-fatal events published to date (21)   
There is some evidence to suggest that Indigenous children may be at greater risk for LSVRO 
events than non-Indigenous children (22). Some literature from New Zealand indicates that 
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Maori and Pacific Islanders are  more frequently involved in driveway run over events than 
non- Maori and Pacific Islanders (16, 23, 24). To date, there have been no studies conducted 
in Australia regarding the incidence of LSVRO events among the Indigenous population.   
The purpose of this study is to describe the incidence of LSVRO events among Indigenous 
and non-Indigenous children aged 0-14 years in Queensland, from 1999-2009, and to 
describe the associated patterns of injury, in order  to determine differences in patterns of 
injury as a function of Indigenous status, to inform the development of culturally-specific 
interventions. 
METHODOLOGY 
This was a retrospective, population based cohort study of all fatal and non-fatal LSVRO 
events that occurred in Queensland among Indigenous Australian and other Australian 
children aged 0-14years between January 1999 to December 2009. For the purposes of this 
study, the definition of LSVRO suggested by the Commission for Children Young People 
and Child Guardian (CCYPCG) and Queensland Injury Surveillance Unit (QISU) has been 
used: “LSVRO incidents as those where a pedestrian, usually a child, is injured or killed by a 
slow moving vehicle (<30 km/hr) in both traffic and non-traffic areas”.  Data were extracted 
from multiple databases including:  1) Queensland admitted patient data collection 
(QHAPDC), 2) state-wide ambulance data (QAS), 3) State-wide emergency department data 
(EDIS), 4) Injury surveillance data and (QISU) 5) Child death review (CCYPCG), and 
manually linked. More detailed information regarding the methodology used in this study has 
been published elsewhere (20, 22, 25).  
 
Data collection 
73
 
 
Any child identified as Australian Aboriginal and / or Torres Strait Islander in the relevant 
database was classified either an “Aboriginal or Torres Strait Islander” or “Indigenous 
Australian” for the purposes of this manuscript. Where counts were less than five, data were 
not described to avoid any identification.  
Data Analysis  
Data were analysed to identify the risk factors associated with LSVRO events among 
Indigenous and non-Indigenous children.  Crude incidence rates were calculated separately 
for Indigenous and non-Indigenous LSVRO events.  The Australian Bureau of Statistics 
(ABS) provides population data for Indigenous and non-Indigenous populations for each age 
year, from 1901 until 2006. After this date, the ABS does provide estimated summary 
population data for Indigenous and non-Indigenous children, by age-group (0-4years; 5-9 
years; 10-14 years), for the year 2006 (26). The summary data from 2006 were compared 
with the population data provided per age year, for years up until 2006. There were no 
marked differences for the age group of interest in this study (0-14 year olds). Hence, 
incidence rates were calculated for age group, using the population data by age group 
provided for 2006 for every calendar year from 1999-2009. Incidence rates were calculated 
separately for males and females, and for the total population.  Due to the small number of 
fatalities from LSVRO events among the Indigenous population, IRs were calculated for fatal 
and non-fatal events combined. Trends over time were analysed by chi-square test for trend 
using Epi Info (7.0). Relative risks and 95% confidence intervals were calculated using 
SPSS(27).  
Descriptive analyses were used to examine the injury characteristics of Indigenous and non-
Indigenous children. Where variables were categorical, Chi-square analysis was used. Where 
expected cell counts were less than five, Fisher’s Exact test was used. For continuous 
74
 
 
variables, t-tests or ANOVA were used. When assumptions of homogeneity of variance were 
violated, Kruskal-Wallis tests were used.  
Nature of injury, region of body injured, and specific injury were obtained using ICD (AM) 
codes documented in admitted patient data, injury surveillance data (QISU), or emergency 
department data (EDIS).  
Ethics Approval 
This study was approved by the University of Queensland (2009001464), Children’s Health 
Service District –Health Research Ethics Committee (HREC/09/QRCH/79), and the Office of 
Health and Medical Research – Queensland Health (RD002327). Data analysed were de-
identified and we deliberately did not describe low counts to avoid coincidental 
identification.  
RESULTS 
Incidence Rates for LSVRO events  
Over the 11 years from January 1999 - December 2009, a total of 135 children identified as 
Indigenous were involved in an LSVRO event, yielding an incident rate (IR) of 21.76 per 
100,000 per annum, which equates to approximately one child per month. The overall 
incidence of LSVRO events (0-14 years) was 1.5 times greater among Indigenous children 
than among non-Indigenous children (95% CI= 1.29-1.85).  For non-Indigenous children, the 
IR was 14.09 per 100,000 per annum; (n=1310).  Figure 1 shows the overall IRs for 0-14 year 
old children for the 11 years of the study, by Indigenous status.  In 1999, the incidence of 
fatal and non-fatal LSVRO events among 0-14 year olds identified as Indigenous in 
Queensland was 21.78 per 100 000 population, and there was no significant change in 
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incidence over the 11 year study period (p>0.05). Incidence rates were higher among 
Indigenous children than for non-Indigenous children for every year between 1999 and 2009. 
FIGURE 1 about here 
Incidence of LSVRO events varied significantly as a function of age group and Indigenous 
status (X2 =26.702, df =2; p <0.001). Young children aged 0-4years were most at risk; the 
incidence (IR=36.88/100,000/annum) of LSVRO events was 2.13 times greater among 
Indigenous Australian children than other Australian children (95% CI= 1.67-2.71, see Figure 
2.). Over one half of LSVRO events among Indigenous Australian children occurred in the 0-
4 year age group, whereas approximately one third of events occurred in this age group in 
other children (table 1). The incidence of LSVRO events among Indigenous Australian 
children in this age group decreased during the study period, but not significantly  (p>0.05), 
whereas a significant reduction was observed among other Australian children (X2=51.49; 
p<0.001).  
 
Incidence of LSVROs among 5-9 year old Indigenous Australian children (19.83/100, 
000/annum) was 1.45 times greater (95% CI=1.05-2.05) than among other Australian 
children (IR=13.64/100,000/annum). Incidence did not change significantly for Indigenous or 
other Australian children over the 11 year study period (p>0.05).   
 
Among older children aged 10-14 years, lower incidence was observed for Indigenous 
Australian children (IR=8.3/100,000/annum) than other Australian children 
(11.55/100,000/annum), though this difference was not significant (p>.05). Over the 11 years 
of the study, incidence increased among Indigenous Australian children in this age group 
(though not significantly; p>.05), and significantly among other Australian children 
(X2=59.08; p<0.001).  
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For every age group, incidence was higher among males than females for Indigenous 
Australian children, and for other Australian children (results not shown). Of the total number 
of LSVRO events among 0-14 years, 82 were Indigenous Australian male children 
(IR=25.94/100,000/annum vs 17.66/100,000/annum for other Australian male children). 
Incidence was higher among Indigenous Australian girls than other Australian girls 
(17.42/100,000/annum vs 10.32/100,000/annum).  
Characteristics: Human Factors: 
Table 1 about here 
 
Figure 2 about here 
The association between gender and LSVRO incidents did not vary with Indigenous status 
(p>0.05); a higher proportion of LSVRO events involved males among Indigenous Australian 
and other Australian children (see table 1). Socio-economic status as measured by SEIFA 
(see note, Table 1) did vary significantly as a function of Indigenous status. Almost a quarter 
of LSVRO incidents among Indigenous Australian children occurred in children whose 
geographical residence reflected a low level of relative advantage (n=37, X2=51.87, df= 4, p< 
0.001), compared with 10.5% (n=135) of events amongst other Australian children. In 
contrast one fifth of all events involving other Australian children occurred among those 
whose geographical residence reflected a high level of relative advantage, where 3.6% (n=5) 
of Indigenous Australian children were categorised in the same group. 
The Area of Remoteness Index (ARIA, see note - Table 1) was scored based on the 
residential address of the children who were involved in an LSVRO event. Three-quarters of 
LSVRO events involving Indigenous children (77%; n=107) occurred in families residing 
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outside of the state’s major cities, compared with 43.5% (n=559) of events in non-Indigenous 
children (X2 =56.3, df=1, p<0.001). 
Environmental Factors: 
The location of LSVRO events differed between Indigenous and non-Indigenous children 
(X2=16.256, df=3, p<0.001). Three out of every 10 injured Indigenous children, and five out 
of every 10 non-Indigenous children were run over in the driveway of a private residence..  
More Indigenous (58.3%), than non-Indigenous children (38%, x2=16.256, p<0.001) were 
reported as being run over in a street/highway compared to driveway, and other locations.  
Among events occurring in Indigenous children, location of the incident did not vary as a 
function of age (df=3, F=0.25, p>0.05), whereas it did for non-Indigenous children (df=3, 
F=22.54, p<0.001).  Specifically, for 0-4 years the home/driveway was the most frequent 
location of incident (n=222, 59%), for 5-9 years street / highway was the most common place 
of incident (n=118, 43.2%) and for 10-14 years street / highway was also the most common 
place of incident (n=28, 46.9%). 
Time of day of incident was not significantly different for Indigenous and non-Indigenous 
children (p>0.05), Events most frequently occurred between 3-6pm (n=196; 41.4%)..  Day of 
week of incident did not vary with Indigenous status (p>0.05), but LSVRO events were 
significantly less likely to occur on a weekend for Indigenous children than for non-
Indigenous children (X2=4.85, df=1, p<0.05).   Month of year of incident was not 
significantly different for Indigenous and non-Indigenous children (p>0.05).  
Vehicle Factors 
Information on vehicle type involved in LSVRO incidents was present in the QISU database, 
and in data on fatal incidents provided by the CCYPCG (Table 1).  
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Among indigenous children, no LSVRO events involved motorbikes, tractors or other 
vehicles, though these vehicle types were involved in LSVRO incidents in non-Indigenous 
children (motorbikes n=10, 2.6%; tractors n=7, 1.8%; other n=17, 4.5%). For the purposes of 
analyses, these were combined into one category (see Table 1). The type of vehicle involved 
in LSVRO events did not vary significantly between indigenous and non-Indigenous children 
(p>0.05). Cars were the most frequently reported vehicle type associated with incidents 
amongst both Indigenous and non-Indigenous children. 
Injury Characteristics  
The mean number of patient days in hospital among Indigenous children who were involved 
in an LSVRO was 4.3 days (SD=±10.63, SEM=±1.140), compared with 3.25 days among 
non-Indigenous children (SD= 8.683, Mean= 0.354), however this difference was not 
significant (p>0.05).  
The primary body region injured did not differ by Indigenous status (p>0.05). The most 
frequently reported injury in incidents amongst Indigenous children was “intracranial injury” 
(n=16, 11%), followed by “fracture of lower leg” (n=15, 11%). By comparison, in the non-
Indigenous children, the most frequently reported injury was “fracture of lower leg” (n=108, 
8.6%) followed by “superficial head injury” (n=95, 7.6%).  
The nature of the injury did not vary significantly by Indigenous status (p>0.05).  “Fracture” 
was the most frequently reported nature of injury for both Indigenous (28%) and non-
Indigenous children’s incidents (26.5%).  
The ten most frequent specific injury types are listed in Table 3, and ranked in order for 
Indigenous children.  The most frequently reported primary injury in the children identified 
as Indigenous was “intracranial injury” (n=16, 11.8%); this injury was ranked third highest 
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among non-Indigenous children involved in LSVRO events (n=71, 5.7%). The second most 
frequently reported injury among Indigenous children was “fracture of lower leg, including 
ankle” (n=15, 11%), whereas this was the most frequently reported injury for non-Indigenous 
children (n=108, 8.6%).   
Table 3 about here 
Discussion 
This is the first study in which state-wide data across the continuum of care (pre-hospital to 
fatality) have been linked to estimate the magnitude and nature of LSVRO events specifically 
among Indigenous Australian children.  
Incidence rates were higher among Indigenous Australian children than other Australian 
children for every year of the 11 year study. The consistently higher incidence rates in 
LSVRO events amongst Indigenous Australian children reflect disparities and health gaps 
between the Indigenous Australian and mainstream populations  (2).  Given that Indigenous 
children are at higher risk for sequelae because of poor access to fewer resources (1) we 
hypothesise that the consequences for Indigenous children will be worse.   
These findings are consistent with the only other published literature on cultural variations in 
relation to LSVRO events.  (16, 23, 24, 28). Maori and Pacific Islander children were found 
to be more frequently involved in LSVRO incidents, however “Indigenous- specific” 
incidence rates were not calculated in these papers and therefore not directly comparable to 
incidence rates results discussed in this paper. The SEIFA score for Indigenous Australians  
involved in an LSVRO reflected heavily in the lower two deciles, however this is the normal 
demographic distribution for the entire Queensland Indigenous Australian population for this 
same period (26). 
80
 
 
Interestingly, the time of day of LSVRO events did not differ between Indigenous Australian 
and other Australian children. However, a recent survey completed in several Indigenous 
communities indicates that  the most dangerous time period for LSVRO events was perceived 
by the community to be 6pm-6am (29).  The fact that more LSVRO events involving 
Indigenous children occurred during midweek may be associated with higher reported rates 
of non-attendance at school among in the Indigenous populations (4).   
The increased incidence of events in the Indigenous population,  suggests that Indigenous 
children are at an even greater risk than what has been reported because fewer Indigenous 
Australian households have cars when compared with other families A more accurate 
exposure of vehicles and vehicle characteristics in events involving  Indigenous families with 
young children is needed. (30) 
The difference in primary injury types is likely attributable to the fact that incidents involving 
Indigenous children most frequently occur in 0-4year-olds, who have a much shorter stature 
and are therefore more likely to have their head come in contact with the vehicle than in the 
older age groups. Indigenous children were noted to have a higher proportion of fractured 
femurs, possibly related to the younger age group. 
Limitations  
Analyses were limited by availability of data, particularly for non-fatal LSVRO incidents. 
Data on patients who presented for treatment at an ED only (i.e., were not admitted to 
hospital or did not succumb to their injury) are incomplete, as not all EDs contributed data to 
EDIS for the 11 year study period, however, the major EDs are captured in EDIS and 
therefore we are confident that the majority of ED presentations in Queensland are 
represented.  Similarly, not all Queensland hospitals contribute data to QISU. This does not 
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affect ascertainment of LSVRO events, but does impact on the number of cases for which 
additional information such as time of injury, injury circumstance, location of injury, vehicle 
type etc. are available. Importantly, identification of Indigenous status is not routinely or 
consistently collected in all data sets. Hence, it is likely that these results are an underestimate 
of Indigenous involvement in LSVRO events. This information is not collected at all in 
prehospital data (i.e., Queensland Ambulance), so LSVRO events resulting in prehospital 
attendance (and no further treatment) were not included in this study.  
In relation to injuries sustained as a consequence of LSVROs, only data on primary injury 
sustained have been presented here, which is a limitation because LSVRO events often 
involve more than one injury. Injury severity scores would have been useful to include, 
however these were not available.   
 
 
Prevention: 
It is vital to take into account the contrasting demographic characteristics of the Indigenous 
population in order to optimise prevention planning.  Because of the particular vulnerability 
of the 0-4years age group, who are unable to reliably respond to instruction even whilst being 
supervised, the responsibility of safety around vehicles shifts to adults. Very little is known in 
terms of the role of supervision in LSVRO events, but increasingly it is emphasised that 
effective supervision is complex and resource-intensive. Disadvantaged families may be 
unable to provide these resources, not because of lack of recognition, but the lack of access to 
resources (31). In addition, an Australia-wide survey of Indigenous service stakeholders 
highlighted that 90% of respondents identified overcrowded homes as a serious or very 
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serious problem. A study in New Zealand found that households with more than three 
children under 5years were at greater risk of a driveway incident. Overcrowding should 
therefore be a consideration whenever considering LSVRO prevention in the Indigenous 
community. Although there were significantly more LSVRO events involving Indigenous 
Australian children in areas outside major cities compared to other Australian children, this is 
normal variance in population distributions (26). This does need to contribute to the 
complexity of addressing prevention of incidents in Indigenous children with Rural and 
remote considerations. 
Vehicle safety technology involving audible sensors and reversing cameras have frequently 
been suggested to assist in LSVRO prevention (32-34), however the costs of these 
technologies are beyond the means of the majority of Indigenous families.  It has been 
suggested that most Australians would consider the utilisation of these technologies if  
government reimbursement was available (35).  
Most research on LSVRO incidents focusses on driveways. Although a significant threat to 
young children, other areas need to be considered, especially in relation to Indigenous 
children. Regardless of Indigenous status, in Queensland, the environment outside of the 
driveway needs to be investigated, and research about movement of children through 
households would provide particularly valuable information for prevention. This is important 
in large Indigenous households, taking into consideration the specific patterns of flow of 
children and/or behaviours in Indigenous populations. (29) 
Conclusion/Implications for future research 
These data show for the first time that Indigenous Australian children are at greater risk of 
LSVRO events than other Australian children; young children aged 0-4 years are at greatest 
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risk. More research is required to fully comprehend the specific risk factors associated with 
LSVRO events in Indigenous families, and to inform culturally appropriate intervention 
strategies (e.g., culture, location of incident, remoteness, dwelling design, vehicle design, 
patterns of movement, etc.). A prospective data collection system is the only possible way to 
capture this information.  Utilizing additional injury and trauma databases (for injury severity 
score information, for example), to supplement data on admitted patients and fatal pedestrian 
data would assist with the classification of patients. In addition, it is essential to include 
information of the long term outcomes of LSVRO events occurring in Indigenous children to 
inform multi-disciplinary opportunities to improve recovery.   This depth of research will 
deliver a context in which to best develop and deliver interventions.  Prospective data 
collection is essential to compare the impact of any interventions implemented over a period 
of time. These data highlight the need for culturally and age-specific strategies to prevent 
LSVRO events. 
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Figure 1. Crude LSVRO Incidence by Indigenous Status 1999-2009, 
  
0
5
10
15
20
25
30
35
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
In
cid
en
ce
 R
at
es
 p
er
 1
00
,0
00
Year 
Non Indigenous 0-14yrs Indigenous 0-14yrs
Trends over time:
Indigenous: Total: p>.05, Female: p>.05, Male: p>.05
Non Indigenous: Total: p >.05, Female:  p>.05, Male p<.05
87
 
 
Table 1. Sample Characteristics of between Indigenous and non-Indigenous Children 
Involved in LSVRO incidents, QLD, 1999-2009.  
Sample Characteristics Indigenous 
(n=143) 
Non-Indigenous 
(n=1310) 
n (%) n (%) 
Age  (n=1453,x2=26.702, df=2;      
p<0.001) 
0-4 
5-9 
10-14 
80 (55.9%) 
44 (30.8%) 
19 (13.3%) 
490 (37.4%) 
396 (30.2%) 
424 (32.4%) 
Gender  (n=1453, p<.05) Male 
Female 
88 (61.5%) 
55 (38.5%) 
848 (64.7%) 
462 (35.3%) 
ARIAa (n= 1423, x2=56.340, 
df=1; p<0.001) 
Major City 
          Non-Major City 
32 (23.0%) 
107 (77.0%) 
725 (56.5%) 
559 (43.5%) 
SEIFA 1b (n=1426, x2=51.87, 
df=4, p<0.001) 
Decile 1 & 2 
Decile 3 & 4 
Decile 5 & 6 
 Decile 7 & 8 
               Decile 9 & 10 
37 (26.61%) 
25 (18.0%) 
37 (25.2%) 
35 (25.2%) 
5 (3.6%) 
135 (10.5%) 
202 (15.7%) 
254 (19.7%) 
436 (33.9%) 
260 (20.2%) 
Admission Type (n=1453, 
x2=10, df=1, p<0.001)                                                                        
ED Only 
Admission                                                     
35 (24.6%) 
107 (75.4%) 
501 (38.8%) 
791 (61.2%) 
Day of week (n=1453, 
x2=4.850, df=1, p<0.05) 
Weekday 
             Weekend Day 
110 (76.9%) 
33 (23.1% 
890 (67.9%) 
420 (32.1%) 
Location (n=950, x2=16.256, 
df=3, p<0.001) 
Home or Driveway                                    
Street or Highway                                           
Parking lot                              
Unspecified or Other# 
31 (30.1%) 
60 (58.3%) 
7 (6.8%) 
5 (4.9%) 
389 (45.9%) 
322 (38%) 
62 (7.3%) 
74 (8.7%) 
Time of Incident (n=474, 
p<0.05) 
 
6am -9am                                             
9am-midday                                              
Midday-3pm                                                   
3pm-6pm                                                   
6pm-9pm                                                   
9pm-6am 
5 (8.5%) 
6 (10.2%) 
13 (22%)
26 (44.1%) 
7 (11.9%) 
<5 (<4%) 
68 (16.4%) 
38 (9.2%) 
60 (14.5%) 
170 (41%) 
60 (14.5%) 
19 (4.6%) 
Vehicle Type (n= 385) 
 
4WD*, Ute, Truck, Tractor                                                             
Car 
4 (12.1%) 
29 (87.9%) 
46 (13.1%) 
306 (86.9%) 
Footnotes 
a Location of usual residence was categorised using ARIA (Accessibility / Remoteness Index of Australia), 
which was developed by the National Centre for the Social Applications of Geographic Information Systems 
(GISCA). Each geographical area was allocated a score between 0 and 15, based on the (road) distance to 
nearby towns that provide services. Scores were then allocated to the following categories (OESR Queensland, 
2011): Major city: 0.0-0.2; Inner Regional: 0.2-2.4; Outer Regional: 2.4-5.92, Remote: 5.92-10.53; Very 
Remote: 10.53+).   
 
b SEIFA (Socioeconomic Index For Areas) was used to estimate socioeconomic status in this study (ABS, 
2008).  The first measure was the Index of Relative Socioeconomic Advantage and Disadvantage. Higher 
deciles reflect higher relative advantage, and lower deciles reflect lower relative advantage.  
# Farm, bush, park, footpath or other in Location 
* Four Wheel Drive 
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Figure 2 (Crude) Relative Risk of LSVRO by Indigenous Status, Stratified by Age   
Table 3. Most frequent injury types, stratified by Indigenous status 
ICD-Code, Type of Injury 
Indigenous 
Incidents Non-Indigenous Incidents 
Ranking n= (%) Ranking n= (%) 
s06 intracranial injury 1 16 (11.8) 3 71 (5.7) 
s82 fracture of lower leg including 
ankle 
2 15  (11) 1 108 (8.6) 
s09 other and unspecified injuries of 
head 
3 11 (8.1) 4 61 (4.9) 
S00 Superficial Injury to Head 4 8 (5.9) 2 95  (7.6) 
s72 fracture of femur 5 7 (5.1) 9 48 (3.8) 
s92 fracture of foot, except ankle 6 6 (4.4) 18 24 (1.9) 
s93 dislocation sprain strain of joints 
and ligaments at ankle foot 
7 6 (4.4) 12 37  (3) 
s01 open wound of head 8 5 (3.7) 5 57 (4.6) 
s02 fracture of skull and facial bone 9 5 (3.7) 6 52 (4.2) 
T00 superficial injuries involving 
multiple body regions 
10 5 (3.7) 8 49 (3.9) 
s90 superficial injury of ankle and 
foot 
13 4 (2.9) 7 50 (4) 
s52 fracture of forearm 28 <5(<1%) 10 47 (3.8) 
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CHAPTER 6:   
 CONSIDERING REMOTENESS:  INCIDENCE AND RISK FACTORS 
IN LOW SPEED VEHICLE RUN OVER EVENTS IN CHILDREN 
AGED 0-14 YEARS IN QUEENSLAND, AUSTRALIA: AN 11 YEAR 
(1999-2009) RETROSPECTIVE ANALYSIS. 
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ABSTRACT 
 
Objectives 
The main objective of this study is to describe incidence rates of low speed vehicle 
run-over (LSVRO) events among children aged 0-14 years residing in Queensland 
from 1999-2009, and to describe the associated patterns of injury, with respect to 
gender, age group, severity, characteristics (host, vehicle and environment), and 
trends over time  
.  
Methods 
In this statewide, retrospective, population-based study, data were collected on 
LSVRO  events that occurred among children aged 0-14 years in Queensland from 
1999-2009 from all relevant data sources across the continuum of care, and manually 
linked to obtain the most comprehensive estimate possible of the magnitude and 
nature of LSVRO events to date. Crude incidence rates were calculated separately for 
males and females, for fatal events, non-fatal events (hospital admissions, and non-
admissions, respectively), and for all LSVRO events, for each area of geographical 
remoteness (major cities, inner regional, outer regional, remote/very remote). Relative 
risks and 95% CI were calculated, and trends over time were examined. Data on host, 
injury and event characteristics were also obtained to investigate whether these 
characteristics varied between areas of remoteness.  
 
Results 
Incidence rates were lowest among children (0-14 years) living in major cities 
(13.8/100,000/annum, with the highest recorded incidence in outer regional areas 
(IR=42.5/100,000/annum). Incidence rates were higher for children residing outside 
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major cities for both males and females, for every age group, for each of the 11 years 
of the study, and consequences of LSVRO events were worse. Young children aged 
0-4 years were identified as those most at risk for these events, regardless of 
geographical location. Differences were observed as a function of remoteness 
category in relation to injury characteristics (e.g., injury type), and host characteristics 
(e.g., socio-demographic status), but there were no observed differences in 
environmental characteristics (e.g., time of day, day of week).  Heavy vehicles such as 
4WD, utility, truck and tractors were more frequently involved in LSVRO events that 
occurred outside major cities. 
Conclusion 
Our results confirmed that children of all ages and gender residing outside of major 
cities in Queensland are more at risk of being involved in an LSVRO incident, and 
experience more severe consequences compared to children in major cities. Future 
research should address the specific  risk factors and focus on engaging locals to assist 
in the prevention of rural and remote incidents.  
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Background:  
Children residing in areas outside major metropolitan centres may be at higher risk of 
injury incidence and adverse outcomes as they are routinely exposed to environmental 
hazards, travel long distances to receive medical care in emergencies and are reported 
to receive inadequate  supervision (1). High injury mortality rates of children under 
5years in rural Australia, compared to urban children, are concerning (2).  The 
incidence of hospital admissions due to injury is significantly higher in rural/remote 
Australian children than those who live in metropolitan areas, and children residing in 
rural areas are 2.4 times more likely to die from unintentional injury than children 
living in metropolitan areas (1). This has been attributed to the unique combination of 
home and workplace that occurs on rural/remote properties.    
The leading cause of injury death to children in rural/remote areas is transport 
incidents in Australia (3). One significant sub-classification of these is low speed 
vehicle run-over (LSVRO), defined as “an incident where a pedestrian – usually a 
child – is injured or killed by a slow moving vehicle travelling forwards or reversing” 
(3).  Since being first identified as an important contributor to paediatric injury in 
1964 (4)  a growing body of evidence shows LSVRO events as an area of increasing 
concern in various countries, including United States(5-8)  United Kingdom (9) 
Austria(10), Brazil (11) and New Zealand(12-15).  To date, research suggests that 
those most at-risk are children aged 0-4years, especially boys (13, 16, 17). Recent 
Australian data collected by the authors indicate that the incidence of LSVROs among 
children aged 0-15years is increasing, and that rates in Australia (particularly of non-
fatal LSVROs) are among the highest in the world (16). 
A recent state-wide, population-based 11year retrospective study conducted by the 
authors of fatal and non-fatal LSVRO events in Queensland, Australia, suggests that 
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children residing outside major cities may be at greater risk for LSVRO events than 
children residing in metropolitan areas (18).  However, the true extent of fatal and 
non-fatal LSVROs in rural/ remote Australia is unknown. Until the magnitude of the 
problem is identified, and the risk factors explored, initiatives to prevent these events 
are unlikely to effective. 
The aim of this paper is to describe incidence rates of LSVRO events for various 
areas of remoteness in children aged 0-14 years in Queensland, from 1999-2009, and 
to describe the associated patterns of injury, with respect to gender, age group, 
severity, characteristics (host, vehicle and environment), and trends over time.  
METHODOLOGY 
This study was a population-based retrospective, cohort study of LSVRO  events that 
occurred among children aged 0-14 years in Queensland from 1999-2009, in order to 
obtain the most comprehensive estimate possible of the magnitude of LSVRO events 
as a function of geographical remoteness. Data on all cases were also analysed (case-
series)  to determine the nature of LSVRO events. This study adopted the  LSVRO 
definition from The Queensland Commission for Children Young People and Child 
Guardian (CCYPCG) and Queensland Injury Surveillance Unit (QISU)  where a 
pedestrian, usually a child, is injured or killed by a slow moving vehicle 
(<30kilometre/hour) in both traffic and non-traffic areas(3, 19).  The authors have 
attempted to be as sensitive as possible with these data, hence where counts were less 
than five, data were not described to avoid any potential identification.  
Data were collected (and linked to one unique identifier) on LSVRO  events that 
occurred among children aged 0-14 years in Queensland from 1999-2009 from five 
relevant data sources:1) prehospital (patient care records regarding patients attended 
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by Queensland Ambulance Service);  Emergency Department (ED) (information on 
patients treated at EDs in Queensland); hospitalisation (Queensland admitted patient 
data collection (QHAPDC) - all children admitted to any hospital for 24 hours or 
longer in Queensland); and fatality data (information pertaining to any childhood 
death, including Coroners’ findings, police reports, and hospital information  from the 
Commission for Children, Young People and Child Guardian -Child death review 
(CCYPCG-CDR) . In addition, injury surveillance data were obtained from the 
Queensland Injury Surveillance Unit (QISU) which is sourced from various (but not 
all) hospital EDs in Queensland. The data extraction process has been described in 
detail elsewhere (16, 18, 20). 
For each case, the ARIA (Areas of Remoteness Index of Australia – see Appendix 1) 
code was used as a measure of remoteness (21). This was based on the postcode of the 
child’s place of residence.  ARIA was developed by the National Centre for the Social 
Applications of Geographic Information Systems (GISCA). Each geographical area is 
allocated a score between 0 and 15, based on the (road) distance to nearby towns that 
provide services. Scores are then allocated to the following categories (OESR 
Queensland, 2011): major city: 0.0-0.2; inner regional: 0.21-2.4; outer regional: 2.41-
5.92, remote: 5.921-10.53; very remote: 10.53+).  For the purposes of this paper, 
ARIA categories 4 and 5 (remote and very remote) were combined. 
Socioeconomic Index For Areas (SEIFA) was used to estimate socioeconomic status 
(22).  The Index of Relative Socioeconomic Advantage and Disadvantage was used, 
where higher deciles reflect higher relative advantage, and lower deciles reflect lower 
relative advantage.  SEIFA was calculated on the postcode listed as place of residence. 
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Data Analysis  
Crude incidence rates for LSVRO events were calculated separately for the four 
remoteness categories (major city; inner regional; outer regional; remote/very remote). 
The Australian Bureau of Statistics (ABS) provides population data for each single 
year of age, for each remoteness category, from 1901 until 2006.  After 2006, 
population data are only available for each remoteness category for age groups (not 
single year of age), and not for every calendar year. The summary data on age groups 
per remoteness category from 2006 were compared with the population data provided 
per single year of age, for calendar years up until 2006. There were no marked 
differences relating to the age group of interest in this study (0-14yr olds).  To 
calculate incidence rates across the categories of remoteness for children aged 0-4yrs, 
the estimated population at 2006 for the age groups 0-4yrs was used as the population 
denominator for this age group for every year from 1999-2009. While there are 
inaccuracies using this approach, it was the most valid of all available approaches. 
This process was repeated for the age groups 5-9yrs and 10-14yrs. Incidence rates for 
LSVRO events (numerator: number of LSVRO events in relevant remoteness 
category; denominator: population in relevant remoteness category) were calculated 
separately for males and females, for males and females combined, for fatal events, 
non-fatal events (hospital admissions, and non-admissions, respectively), and for all 
LSVRO events. In addition to incidence rates, risk of LSVRO events in each 
geographical region relative to metropolitan region, together with 95% CI were 
calculated using SPSS (Version 21) (e.g., numerator: incidence of LSVRO events in 
inner region; denominator: incidence of LSVRO events in metropolitan region).  Epi-
info (version 7.0) was used to calculate chi-square tests for trend to determine trends 
over time in incidence rates.  
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Descriptive analyses were used to examine the patterns of injury in children across the 
various remoteness categories. Where variables were categorical, Chi-square analysis 
was used (where expected cell counts were less than 5, Fisher’s Exact method was 
used). For continuous variables, t-Tests or ANOVA were used. Where data were not 
parametric or group sizes were less than 30,  Mann-Whitney U tests or Kruskal-Wallis 
tests were used. 
 
Results 
Over the 11 years from January 1999-December 2009 a total of 1,506 children aged 
0-14years for whom data on ARIA were extracted were involved in an LSVRO event. 
Figure 1 shows LSVRO incidence rates over the 11year study period as a function of 
remoteness. Just over half of LSVRO events occurred in major cities (n=826, 13.8 per 
100,000, per annum). During the 11 years, 45% (n=680) of LSVRO events occurred 
outside major cities. Compared with 0-14yr old children living in major cities, 
incidence of LSVRO events was 3.08 times higher (95% CI=2.70-3.51) in children 
living in outer regional areas, 1.70 times higher among children living in inner 
regional areas (95% CI=1.48-1.95), and 2.12 times higher among children living in 
remote/very remote areas (95% CI=1.69-2.65).  Overall, the highest incidence rates 
were observed in outer regional areas (n=315; 42.5/100,000/annum; 95% CI:42.37-
42.56), and rates were highest in these areas for nine of the 11 years of the study. 
Among 0-14year old children generally, no significant changes were observed in the 
incidence of LSVRO over time, except for those living in inner regional areas, and 
remote/very remote areas. For children living in inner regional areas, LSVRO 
incidence increased significantly over time (p<0.001), and this was true for males 
(p<0.001) and females (p<0.05). However, this is likely to be influenced by a peak 
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that occurred in 2008 in inner regional areas (46.6 per 100,000; 95% CI:46.31-46.83, 
56 events occurred in 2008, compared with between 10 and 29 events for all other 
calendar years).  In contrast, incidence of LSVRO events decreased significantly over 
time among children living in remote/very remote areas, by approximately 1.3% per 
annum (p<0.05).  
 
Figure 1. Crude LSVRO Incidence by Remoteness category, 1999-2009 
Incidence rates by ARIA status and Gender 
 
Age Group 
Overall, the age group most at risk of an LSVRO event were 0-4year old children 
(n=605; 40.1%), however age-group of children involved in an LSVRO event varied 
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significantly by remoteness (X2=14.62, df=6, p<.05). For outer regional and 
remote/very remote areas, LSVRO events were significantly more likely to occur 
among young children aged 0-4yrs, but this was not true for major cities. 
Approximately half the events that occurred in remote/very remote areas involved 
young children (n=43; 49.4%) (Table 1.).  Incidence was 2.68 times higher than 
among children in this age group living in major cities (95%CI=1.95-3.69). Almost 
half the events that occurred in outer regional areas (n=140; 44.9%) involved young 
children aged 0-4yrs, and LSVRO incidence was 4.03 times higher than among 
children in major cities (95%CI=3.32-4.91). In inner regional areas, 40.4% (n=122) of 
events involved this age group; incidence was 2.07 times higher than children living 
in major cities (95%CI=1.67-2.55) See Table 2.  
 
LSVRO incidence was consistently higher in areas outside major cities for every year 
of the study in children aged 0-4yrs (Figure 2). In this age group, the highest 
incidence rates were observed in children living in outer regional areas, for almost 
every year of the study (Figure 2). Significant reductions in LSVRO incidence were 
observed during the 11 years of the study among 0-4year old children living in outer 
regional areas (X2=11.01; p<.001), inner regional areas (X2=8.18, p<.01) and in  
major cities (X2=16.58; p<.001)..  A reduction in incidence was also observed among 
0-4yr children living in remote/very remote areas, although not of the same magnitude 
(X2=3.09; p>0.05). Incidence rates were higher in all regions outside major cities for 
children aged 5-9years. Incidence was highest for children living in outer regional 
areas (38.65 per 100,000 per annum; 95%CI: 38.51-38.81) – this was 2.73 times 
higher than among children living in major cities (95% CI=2.16-3.44). Incidence was 
1.49 times higher for children in inner regional areas (95% CI=1.16-1.90), and 1.76 
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times higher for children in remote/very remote areas (95% CI=1.16-2.68).  LSVRO 
incidence increased significantly over time in this age group, among children living in 
remote/very remote areas (X2=10.65, p<0.01), whereas incidence decreased during 
the study period among children living in outer regional areas (X2=6.25, p<0.05).  No 
significant changes over time were observed for 5-9year old children in major cities 
or in inner regional areas; p>0.05). 
  
Among older children aged 10-14 years, LSVRO  incidence was higher in all areas 
outside of major cities, with incidence being highest in those living in outer regional 
areas (RR=2.73; 95%CI=2.16=3.44; IR= per 100 000, per annum). Incidence 
increased significantly during the study period for those living in in inner regional 
areas (X2=8.8, p<0.01), outer regional areas (X2=19.34, p<0.001), and major cities 
(X2=29.3, p<0.001). While incidence increased among those living in remote/very 
remote areas, this was not significant (X2=0.82, p>0.05).  
 
Gender 
Incidence was higher in males than females (Tables 2-3) for every region, across all 
age groups, for every year of the study. For both males and females, incidence was 
greatest in outer regional areas (males: 51.8 per 100,000; 95%CI: 51.67-51.99;females 
32.5 per 100,000; 95%CI: 32.42-32.63,  ).  
 
Severity  
Incidence of LSVRO events resulting in fatalities, hospital admission and non-
admission are shown separately in Figure 2, by remoteness and calendar year. 
Mortality was highest in remote/very remote areas (1.06 per 100,000 per annum; 
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95%CI: 1.05-1.06). Incidence of fatal LSVROs was highest among young children 
aged 0-4yrs, for every category of remoteness, and higher among girls than boys for 
every category of remoteness except for those living in outer regional areas The 
highest recorded incidence of fatal LSVROs during the study was in 0-4year old boys 
living in remote/very remote areas (3.79 per 100,000, 95%CI: 3.76-3.82; n=2).The 
number of LSVRO fatalities in each remoteness category were: major cities (n=7), 
Inner regional (n=6), Outer regional (n=4), remote/very remote (n=3). Over time for 
children aged 0-14 years, mortality varied most in remote/very remote areas (from 0 
events to 2 events in 2009). Analyses of trends over time were not completed for 
mortality incidence due to small numbers.  
Incidence of LSVRO events resulting in hospitalisation decreased significantly during 
the study period, for every category of remoteness (Figure 2). Incidence was higher in 
young children aged 0-4years than older children for every category of remoteness; 
the highest incidence in this age group occurred in outer regional areas (46.1 per 
100,000; 95%CI: 45.91-46.28) and remote/very remote areas (30.32 per 100, 000; 
95%CI=30.14-30.50). Similarly, incidence of hospital admission was higher in boys 
than girls for every category of remoteness; the highest incidence for boys aged 0-
14yrs was observed in outer regional areas (32.19 per 100,000; 95%CI: 32.01-32.37).  
In contrast, incidence of events not resulting in admission increased over time; this 
was significant for every category of remoteness except remote/very remote. 
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Table 1. LSVRO Incidence Rates by Remoteness, Age Group and Gender, 
1999-2009 (per 100,000 per annum) 
    
  Major Cities Inner Regional Outer Regional  Remote & Very Remote  
Age-Group Female  Male  Total  Female  Male Total  Female  Male Total Female Male  Total  
0-4yrs 11.4 19.9 15.7 21.9 42.5 32.5 53.2 73.1 63.5 26.4 56.9 42.2 
5-9yrs 10.5 17.7 14.2 13.5 28.2 21.0 28.8 48.1 38.7 19.6 30.0 25.0 
10-14yrs 9.8 13.5 11.7 14.9 20.5 17.8 17.0 36.0 26.8 9.7 26.9 18.6 
Total (0-14yrs) 10.6 16.9 13.8 16.6 29.9 23.4 32.5 51.8 42.5 19.0 38.6 29.2 
 
 
Table 2. Relative Risk of LSVRO by Remoteness, age and gender (95%CI)  Relative Risk, (95% Confidence Interval) 
Inner Regional Outer Regional Remote & Very Remote 
0-14years Total 
 
Male 
Female 
1.70 (1.48-1.95) 
 
1.77 (1.50-2.09) 
1.57 (1.25-1.98) 
3.08 (2.70-3.51) 
 
3.07 (2.60-3.61) 
3.08 (2.49-3.18) 
2.12 (1.69-2.65) 
 
2.29 (1.74-3.01) 
1.80 (1.21-2.69) 
0-4years Total 2.07 (1.67-2.55) 4.03 (3.32-4.91) 2.68 (1.95-3.69) 
5-9years Total 1.49 (1.16-1.90) 2.73 (2.16-3.44) 1.76 (1.16-2.68) 
10-14years Total 1.52 (1.17-1.96) 2.30 (1.76-3.00) 1.59 (0.96-2.64) 
Note: Reference group is Metropolitan (Major cities). 
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 Admission: A child 0-14 years who was admitted to hospital for 24 hours or more in a Queensland Hospital as a consequence of 
injuries sustained in an LSVRO incident. 
Non-Admission: A child 0-14 years who was seen by either Queensland Ambulance and or an ED and was not hospitalised as a 
consequence of their injuries sustained in an LSVRO incident. 
Fatal= A child 0-14 years who died as a consequence of their injuries sustained in an LSVRO incident. 
 
Figure 2. Crude LSVRO Incidence by Severity (Fatal, Admission and Non-
admission) by Remoteness, 1999-2009, Queensland (per 100,000).  
CHARACTERISTICS: 
Host  Factors: 
In addition to the age and gender differences already described, socioeconomic status 
(measured by SEIFA, see note Table 3) varied significantly by remoteness category 
(X2=555.2; df=12; p<.005,). Almost a third of LSVRO events in major cities occurred 
in children whose geographical residence reflected the two highest levels of relative 
advantage (n=257, 32.9%). By comparison, this was true for fewer than 4% of events 
that occurred outside of major cities. More than half of all events involving children 
living in remote/very remote areas occurred in areas reflecting an average level of 
relative advantage (n=43), whereas this was true for 15% (n=113) of events in major 
cities.  
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 Environmental Factors 
No differences were observed in relation to time of day (X2=7.508, df=6; p>0.05,) or 
month of year (X2 46.4; df=33; p>0.05), by remoteness category (Table 3).  Events 
most frequently occurred between 3pm and 6pm across all of categories of 
remoteness; interestingly, one quarter of all events in remote/very remote areas 
occurred between 6pm-6am (n=5, 25.3%).   
Location of event did not vary as a function of remoteness category (p>0.05). The 
most common location for LSVRO events was the driveway (43%-48.4%).  
 
Vehicle Factors 
Data on vehicle type involved in LSVRO events was available from CCYPCG for 
fatal events, and from QISU for non-fatal events. (Note: For these analyses, all cases 
captured in the QISU database are included, representing 260 children who presented 
for treatment to an ED only, and 178 children who were admitted to hospital).  Cars 
were the vehicle type most frequently involved in LSVRO events for all categories of 
remoteness (Table 3). For the purposes of analyses, vehicles such as motorbikes, quad 
bikes/all-terrain-vehicles (ATVs), trailers, ride on mowers, etc were combined into 
one category (other),  and heavier vehicles such as 4WD, truck, tractor and ute were 
combined into one group. Heavier vehicles, as well as “other” motorbikes/(other) 
were more frequently involved in LSVRO events that occurred outside of major cities 
(X2=20.31, df=6; p<0.005). 
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 Table 3. Sample characteristics by Remoteness (ARIA); N=1506 
Sample Characteristics Metropolitan 
(n=826) 
Inner 
Regional 
(n=282) 
Outer 
Regional 
(n=315) 
Remote and very 
remote 
(n=83) 
n (%) n (%) n (%) n (%) 
Gender 
(X2=1.56, df=3; p>0.05) 
Male 
Female 
 
 
547 (62.7%) 
325 (37.%) 
 
 
199 (65.9%) 
10 (34.1%) 
 
 
214 (64.1%) 
120 (35.9%) 
 
 
59 (67.8%) 
28 (32.2%) 
Age Group 
(X2=14.62, df=6; p<0.05) 
0-4years 
5-9years 
10-15 years 
 
 
300 (34.4%) 
280 (32.1%) 
292 (33.5%) 
 
 
122 (40.4%) 
84  (27.8%) 
96 (31.8%) 
 
 
140 (44.9%) 
96 (28.7%) 
88 (26.3%) 
 
 
43 (49.4%) 
24 (27.6%) 
20 (23.0%) 
Vehicle type 
(X2=20.31, df=6, p<0.005) 
4WD^/Truck/Tractor/Ute 
Car 
Motor Bike/Other* 
 
 
24 (8.2%) 
256 (88.0%) 
11 (3.8%) 
 
 
5 (18.5%) 
20 (74.1%) 
2 (7.4%) 
 
 
12 (15.8%) 
53 (69.7%) 
11 (14.5%) 
 
 
6 (15%) 
30 (75%) 
4 (10%) 
Days stay in hospital 
Mean, Standard Deviation 
(df=3, F=0.23, p>0.05)  
 
3.45 (9.580) 
 
2.91 (5.119) 
 
2.94 (7.870) 
 
2.96 (3.646) 
SEIFA* 
(X2=555.2, df=12, p<0.005) 
Decile 1&2 
Decile 3&4 
Decile 5&6 
Decile 7&8 
Decile 9&10 
 
 
85 (10.9%) 
50 (6.4%) 
113 (14.5%) 
277 (35.4%) 
257 (32.9%) 
 
 
15 (5.3%) 
139 (48.9%) 
68 (23.9%) 
53 (18.7%) 
9 (3.2%) 
 
 
55 (17.4%) 
32 (10.1%) 
67 (21.2%) 
155 (49.2%) 
7 (2.2%) 
 
 
9 (11.8%) 
15 (19.7%) 
43 (56.6%) 
9 (11.8%) 
<5 
Location of Incident 
(X2=7.508, df=6, p>0.05  ) 
Driveway 
Street 
Parking lot/farm/bush/footpath 
 
 
233 (43%) 
215 (39.9) 
93 (17.2%) 
 
 
76 (46.1%) 
72 (42.6%) 
17 (10.3%) 
 
 
99 (48.1%) 
78 (37.9%) 
29 (14.1%) 
 
 
30 (48.4%) 
20 (32.3%) 
12 (19.4%)  
Time of Incident 
 (X2=21.97, df=15, p>0.05) 
                       6am -9am                                             
9am-midday                                              
Midday-3pm                                            
3pm-6pm                                             
6pm-9pm                                           
9pm-6am 
 
 
 
44 (17.2%)
18 (7%) 
34 (13%)
117 (45.7%)
32(12.5%)
11 (4.3%) 
 
 
12 (11.1%) 
13 (12%) 
22 (20.4%) 
42 (38.9%) 
15 (13.9%) 
4 (3.7%) 
 
 
17 (17%) 
15 (15%) 
14 (14%) 
30 (30%) 
18 (18%) 
6 (6%) 
 
 
1(1.4%) 
0 
5 (26.3%)  
8 (42.1%) 
4 (21%) 
1 (5.3%) 
Severity of Incident 
(X2=14.53,df=6, p<0.05) 
Ambulance/ED Only 
Admission 
Fatalities 
 
 
407 (46%) 
460 (53%) 
7 (1%) 
 
 
109 (36%) 
187 (62%) 
6 (2%) 
 
 
127 (38%) 
203 (61%) 
4(1%) 
 
 
 
39 (44.8%) 
45 (51.7% 
3 (3.4%) 
  
Footnotes  
* SEIFA (Socioeconomic Index For Areas) was used to estimate socioeconomic status (ABS, 
2008).  Higher deciles reflect higher relative advantage; lower deciles reflect lower relative 
advantage.  
^ Four-wheel-drive 
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 Injury Characteristics 
Characteristics of LSVRO events are shown in Table 4. Among children who were 
admitted to hospital as a consequence of the LSVRO event, mean number of patient 
days in hospital was highest among children residing in major cities (3.45 days, 
SD=± 9.58), with the lowest among children in inner regional areas (2.91 days; SD= ±5.119), however, there was no significant difference in length of stay by remoteness 
category (p>0.05).  
Body region injured and nature of injury did not differ by remoteness category 
(p>0.05).  
Differences in primary injury sustained as a result of the LSVRO event were observed 
(analyses were not completed due to the nature of the data). Among children living in 
remote/very remote areas, the most frequent primary injury was “intracranial injury” 
(n=7, 8%), whereas this was ranked third for children living in major cities (n=44, 
5%) and outer regional areas, (n=21, 6.3%) and fourth for children in inner regional 
areas (n=15, 5%). Fracture of the lower leg was the highest ranking injury for children 
in major cities (n=73, 8.4%) and inner regional areas (n=26, 8.6%), and second for 
children in outer regional areas (n=24, 7.2%).   
 
Discussion 
This state-wide, population-based study is the first to specifically examine LSVRO 
events in relation to geographical remoteness in Australian children. A further 
strength of this study is that data across the continuum of care (pre hospital to fatality) 
were linked to obtain the most comprehensive estimate possible of the magnitude and 
nature of LSVRO events to date.  
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These data show that incidence rates are higher for every age group, for children 
residing outside major cities, for each of the 11 years studied. Children 0-4 years are 
those most at risk for these events, regardless of geographical location.  
This is consistent with previous research on the disparity of rural health outcomes (2, 
23). On average, the literature indicate that people living in more inaccessible regions 
of Australia are disadvantaged with regard to education and employment 
opportunities, income, access to goods and services and in some areas access to basic 
necessities (23). We propose that children involved in an LSVRO in rural and remote 
areas may be at higher risk of sequelae due to the discrepancy in rural health (2, 23, 
24). 
 
To date, there is minimal published literature on how injury characteristics resulting 
from LSVRO events vary as a function of geographical location. However, the Child 
Death Review (Queensland) found that the average annual mortality incidence from 
unintentional injury was 2.4 times higher in areas outside major cities between 2004-
2008 (22). Furthermore, transport incidents were the leading cause of injury death to 
children in non-metropolitan areas. Data from New South Wales  indicate that 
childhood pedestrian deaths occur less frequently in rural regions than in urban areas, 
probably due to decreased exposure(25). Our results clearly demonstrate that 
incidence of LSVRO events is higher for children outside major cities.  
Not surprisingly, vehicle type involved in LSVRO events varied with remoteness and 
involved larger vehicles such as four-wheeled-drive, trucks, tractors and utes. 
Previous research indicates that fatal LSVRO events more frequently involve larger 
vehicles (26-28). People residing in rural and remote areas are innately attracted to 
these larger multifunctional vehicles as the harsh environment and or work 
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(agricultural or mining) demand more durable vehicles. The higher rates of severe 
injury and death from LSVRO events in non–metropolitan areas observed in our study 
could be attributable to the fact that in rural children, these events are more likely to 
involve heavy vehicles.  This, combined with the possibility that vehicles tend to be 
older in rural areas, might result in delays in safety vehicle modifications compared 
with major cities (29).  A potential prevention strategy is to provide incentives to 
ensure compliance with vehicle safety in rural areas. Raising awareness regarding this 
type of event and the type of vehicles frequently involved, will promote safer use of 
heavy vehicles, and vehicles such as quad bikes/ATVs, motorbikes, etc.  
 
Limitations 
Some limitations associated with this study include the lack of availability of 
population data by single year of age, for every calendar year of the study period. 
However as described in the methods, no marked differences were observed in 
population data when comparisons on age groups per remoteness category from 2006 
were compared with the population data provided per single year of age, for calendar 
years up until 2006.  This was the most valid of all available approaches. Another 
limitation is that incidence rates were calculated based on geographical residence of 
the child involved in the LSVRO event, so may not reflect the actual geographical 
location of the event in some instances. Thirdly, analyses were limited by availability 
of data, especially for non-fatal events.  Data on children who sought treatment at an 
emergency department is less complete.  It is likely that our estimations of non-fatal 
LSVRO events that did not result in hospitalisation are conservative because data on 
these events are less complete than fatal events and hospitalisations (the data bases 
from which we extracted nonfatal cases are present at most but not all emergency 
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departments in Queensland).  Also, databases accessed for this study (except for 
QISU) are administrative databases, therefore do not consistently or routinely record 
information about circumstances leading to the event that are important for injury 
prevention.  
 
Implications for Prevention 
Data from our study demonstrate that as well as increased incidence of LSVRO 
events in areas outside major cities, consequences from these events are worse 
possibly because, in addition to vehicle type involved, it takes longer for emergency 
services to be notified and reach the site, combined with the possibility that pre-
hospital and emergency services are less well-resourced in relation to treating major 
trauma(29). There have been important systemic advances in Queensland over the last 
few years in relation to emergency and pre-hospital care for major trauma, since the 
adoption of a centrally co-ordinated trauma system following recommendations in the 
Trauma Plan for Queensland (30).  It will be important to monitor trends over time in 
relation to severity of LSVRO events to see whether these improvements translate to 
improved outcomes.   While primary prevention strategies are optimal, secondary 
strategies are also important, especially in relation to LSVRO events outside major 
cities, to improve outcomes (31). This means, in the rural setting in particular, 
coordination among all services is essential, improving provision of primary treatment, 
more rapid notification, and discharging, of retrieval services. Health care providers in 
rural and remote regions need education on this increased risk of LSVRO injury and 
some of the main clinical injuries and characteristics surrounding LSVRO.  
A key environmental risk factor regarding injuries in children outside major cities (1, 
2, 29) is the unique combination of home and workplace that occurs on rural 
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properties.  But rural and remote areas consist of a variety of environmental 
residential settings from small towns, Aboriginal and/or Torres Strait Islander  
communities, island living, mining communities, hobby farms to very large, remote 
agricultural properties. This should be considered when developing an injury 
prevention strategy.  
 
While prevention strategies are required to reduce LSVRO events in all children 
living outside major cities, there should be particular focus on young children aged 0-
4yrs, as these are at greatest risk, and experience worse outcomes. Safe play areas are 
needed to encourage a child-friendly area with secure physical boundaries separating 
this area from hazards such as roadways, driveways, vehicles etc. While the safe play 
area concept has been comprehensively promoted in rural areas in Australia, there is 
evidence to suggest that this has not been widely adopted. One study of rural 
communities in Queensland found that one-third of respondents (primarily farmers 
with small children) did not have a fenced-off play area separated from hazards (1, 2, 
29). Further research is needed about strategies to engage farmers and rural 
community groups, to establish what barriers to safety exist, and form collaborations 
to address these barriers. Comprehensive, targeted education strategies to improve 
awareness of LSVRO events and risk factors are recommended, and appropriate 
legislation. 
As well as educating parents and communities in safety programmes, additional 
ongoing commitment is required in rural and remote areas to ensure high quality 
trauma management systems and resources are in place.  
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Conclusion 
Children residing outside major cities in Queensland have a higher risk of being 
involved in LSVRO events than children living in metropolitan areas, for both males 
and females, for every age group, for each of the 11 years studied.  Risk was highest 
in young children aged 0-4yrs living in outer regional areas, followed by remote/very 
remote areas. Further research is required to elucidate the causes of this increased risk 
among rural and remote children, but a variety of cultural, socio-economic, and 
environmental variables contribute. More research is required about causal factors of 
LSVRO events in both metropolitan and rural/remote areas. Additional research will 
determine barriers to safety promotion in rural communities, particularly in relation to 
children. A prospective data collection system utilizing existing injury and trauma 
databases is needed to optimise the level of detail collected on characteristics 
surrounding rural LSVROs. It is also crucial to collect information on the long term 
outcomes of LSVRO events occurring in rural children to identify multi-disciplinary 
opportunities to improve recovery.  Prospective data collection is also imperative to 
compare the impact of any interventions implemented over a period of time.  There is 
a need for rural-and age-specific strategies to prevent LSVRO incidents in children 
living in rural and remote areas. 
 
 
 
 
 
 
 
112
Accessibility/Remoteness Index of Australia (ARIA) 
ARIA 1 
[Major 
cities] 
relatively unrestricted accessibility to a wide range of goods and 
services and opportunities for social interaction 
ARIA 2 
[Inner 
regional] 
some restrictions to accessibility of some goods, services and 
opportunities for social interaction 
ARIA 3 
[Outer 
Regional]  
significantly restricted accessibility of goods, services and opportunities 
for social interaction 
ARIA 4 
[Remote] 
very restricted accessibility of goods, services and opportunities for 
social interaction 
ARIA 5 
[Very 
remote] 
very little accessibility of goods, services and opportunities for social 
interaction 
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CHAPTER 7 
7.1 INTRODUCTION 
In this thesis, I have examined LSVRO incidents in children aged 0 to 15 years of age. The 
thesis is publication-based, hence the discussion draws from the conclusions of each of the 
published works. This is the first study to date in which population-based data across the 
continuum of care (pre-hospital to fatality) have been linked to obtain an accurate estimation 
of the magnitude of fatal and non-fatal paediatric LSVRO events. The aims of the thesis were 
to:  
1) Review current literature on LSVRO incidents to assess current understanding of both 
morbidity and mortality from LSVRO incidents and to identify and appraise major 
risk factors in published work to date.  
2) Estimate the incidence of fatal and non-fatal LSVRO events in children age 0-15 
years living in Queensland, Australia for the 11 year period 1999-2009; 
3)  Identify the characteristics of children involved in an LSVRO incident, define 
associated patterns of injury. 
4) Determine whether incidence of LSVRO events, characteristics of children sustaining 
these events, or injury characteristics differed with respect to geographical remoteness 
or Indigenous status  
 
In this discussion, the main findings of the thesis are discussed in relation to the aims of the 
thesis, and in the context of the current literature, as well as the strengths and limitations of 
the research.  Finally, implications of the thesis for LSVRO injury prevention research and 
policy are discussed.  
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7.2 MAIN FINDINGS 
The evidence presented in the literature review (Chapter 1), shows that while there is some 
existing literature regarding the various contributing factors towards fatal and non-fatal 
LSVRO incidents, this literature is sporadic and the mechanism of injury has not yet been 
described in detail at a population level. Consequently there is a lack of adequate information 
about the true burden of this injury at individual and societal levels, and the circumstances 
surrounding this type of incident.  Only five studies fulfilled the inclusion criteria for the 
systematic literature review on LSVRO incidence– three of these were from Auckland, New 
Zealand (1-3), and two were from the United States of America (Utah and Washington 
State,(4, 5)). Two of the five studies were conducted in the 1980s (3, 4). Three studies  
reported both fatal and nonfatal incidence rates (all from Auckland, New Zealand), one study  
reported fatal incidence rates only, and one study reported nonfatal incidence rates only (both 
were from the United States). This literature review highlights that the phenomena of LSVRO 
events among children and adolescents is relatively understudied. Only tentative conclusions 
can be drawn from available studies due to methodological limitations. Studies are not 
consistent in their definition of LSVRO events because these events do not have an assigned 
ICD code and are not restricted to a certain location. There is also inconsistency in the 
methods used to collect data on LSVRO events. This makes direct comparisons difficult. The 
literature review explicated the need for a comprehensive, population-based study of 
incidence and characteristics of LSVRO events in order to inform injury prevention 
strategies.  
The original research described in Chapter 3 of the thesis established, in the Queensland 
population, that LSVRO incidence is higher than reported in any other papers to date. This 
chapter showed that there are three children injured in an LSVRO every week in Queensland, 
and that the majority of the burden from LSVRO events are related to non-fatalities. This 
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chapter also showed that trends over time differed by age, gender and severity.  In Chapter 4 
it was demonstrated that patterns of injury (type and severity), characteristics (time of 
incident, vehicle type, driver of vehicle, incident location), and other demographic risk 
factors vary according to age group. Chapters 5 and 6   demonstrated that incidence and 
characteristics of LSVRO events vary according to Indigenous status, and geographical 
remoteness.  Taken together, these findings reinforce the need for age- and community-
specific interventions to reduce LSVROs.   In the following sections, these findings are 
discussed in more detail in the context of the literature, highlighting where findings make a 
contribution to knowledge in the field.  
 
INCIDENCE OF PAEDIATRIC FATAL AND NON-FATAL LOW SPEED VEHICLE 
RUN OVER EVENTS IN QUEENSLAND, AUSTRALIA: ELEVEN YEAR 
ANALYSIS. 
 
The purpose of this study was to estimate the incidence of fatal and non-fatal low speed 
vehicle run over events among children aged 0-15 years in Queensland, Australia, at a 
population level.  
Fatal versus Non-fatal 
The findings of this thesis indicate that the majority of the burden from LSVRO events is due 
to morbidity and not mortality, yet this area has received the least focus in the literature to 
date. Incidence rates for LSVRO events have been reported in five previous studies. 
Incidence ranged from 7-9 per 100,000 per annum in the three studies (all from New 
Zealand) that reported non-fatal incidence rates among 0-15 year olds (1-3). The non-fatal 
incidence rates estimated in this thesis (16.6 per 100,000 per annum) are much higher.  It is 
likely that the higher observed incidence in the present study is due to better identification of 
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LSVRO events than has occurred in previous studies, and inclusion of non-fatal LSVRO 
events from pre-hospital and emergency department data. We considered it important to 
include such events because injuries sustained from LSVRO events that do not result in 
hospitalisation may still be serious, and are often treated on an out-patient basis.  
In contrast, the incidence rate for fatal LSVRO events presented in this thesis (0.27 per 
100,000 per annum) among 0-15yr old children was lower than what has been previously 
reported in the literature (1, 3, 4, 6).  One possible explanation for the lower fatality rate from 
LSVRO events is the high level of care that is available to children who sustain these injuries, 
across the continuum of care.  
Age and Gender 
The results reported in this thesis show that incidence of LSVRO events is highest among 
younger children aged 0-4 years, and among males.  Only one other study has reported 
gender-specific incidence rates, and these were higher than the rates presented in this thesis. 
Males have consistently been described in descriptive studies as being more frequently 
involved in LSVRO events (1, 3-15). The findings presented in this thesis are the first 
gender- and age-specific rates to be published, and confirm the findings of the previous 
descriptive literature. Age-specific non-fatal LSVRO incidence rates have not been reported 
elsewhere, however previous descriptive studies that have included age groups comparable 
with the present study have shown that non-fatal LSVRO events occur more frequently 
among children aged 0-4 years (9, 13). The results of the present study confirm this.  
 
 
120
Trends over Time 
This is the first study that has presented data on trends over time in relation to incidence of 
LSVRO events. These data show that incidence of LSVRO events among children aged 0-15 
years increased over the 11 year period between 1999-2009.  However, trends over time 
differed according to age group. Among young children aged 0-4yrs, incidence of LSVRO 
events decreased over time, while incidence increased among older children (5-9yrs and 10-
15yrs). Trends over time also differed by severity of injury. Incidence of hospitalisation 
resulting from LSVRO events decreased among children overall (0-15yrs), while incidence of 
non-admissions increased, and mortality did not change.  Incidence of admissions due to 
LSVRO events among 0-4yrs old and 5-9yrs old boys and girls decreased significantly, but 
incidence of admissions among boys 10-15yrs (but not girls) increased.  Incidence of non-
admissions increased significantly for boys and girls in each age group. Incidence of fatal 
events among young girls aged 0-4yrs increased, but decreased among boys, though neither 
trend was significant. It is important to keep these results in context. In total there were seven 
deaths from LSVRO events among 0-15 year old females in Queensland between 1999-2009, 
and all of these deaths occurred in the 0-4 years age group. The remaining 19 deaths from 
LSVRO events occurred among male children, and 14 of these were in young boys aged 0-4 
years.  
Summary 
This is the most comprehensive, population-based epidemiological study on fatal and non-
fatal LSVRO events to date.  This study employed sophisticated methodology to ensure the 
most accurate ascertainment of LSVRO events possible, and is the first study to present age- 
and gender-specific incidence rates, as well as trends over time.  Results from this study 
indicate that LSVROs incur a substantial burden.  These data indicate an imperative to 
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implement an ICD code that refers uniquely to this event, and the need for a consistent 
definition for LSVRO, at least between local databases. Further research is required to fully 
comprehend the risk factors associated with LSVRO incidents, and to inform appropriate 
intervention strategies. 
CHARACTERISTICS OF LOW SPEED VEHICLE RUN OVER EVENTS IN 
CHILDREN: AN 11 YEAR REVIEW 
The purpose of this study was to investigate the characteristics associated with fatal and non-
fatal low speed vehicle run over events in relation to person, incident and injury 
characteristics, in order to identify appropriate points for intervention and injury prevention.   
The findings presented in Chapter 4 expand on the results reported in Chapter 3. Specifically, 
younger children aged 0-4yrs are at higher risk for experiencing LSVRO events, and 
experience worse outcomes than older children. The findings presented in this chapter also 
demonstrate  that patterns of injury (injury type and severity), injury characteristics (example: 
time of injury, vehicle type, driver of vehicle, incident location), as well as other 
demographic risk factors associated with LSVRO events (such as socioeconomic status, 
Indigenous status, remoteness), vary according to age group. This reinforces the idea that 
interventions designed to reduce LSVRO events need to be age-specific.  
Demographic Characteristics  
Of the 1,641 LSVRO incidents that occurred over the 11 year study period, the majority 
(98.4%) were non-fatal. Over half of the children who experienced an LSVRO event required 
admission to hospital as a consequence of their injury (56%; mean length of stay: 3.4 days). 
Incidents occurred more frequently among younger children aged 0-4 years, and almost two 
thirds of LSVRO events occurred in males. Gender of children involved in LSVROs did not 
vary by age group.  The majority (80%) of fatal events involved younger aged children, as 
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did hospital admissions (50%).  Children identified as Indigenous, and children living outside 
metropolitan areas, were over-represented in those who sustained LSVRO events (these 
points were explored further in Chapters 5 and 6.  
Socio-economic Status 
To date, the association between socioeconomic status and LSVRO events has not been 
investigated outside of New Zealand (1, 6, 13).  These (three) studies consistently identified 
that LSVRO events occurred more frequently in children from economically disadvantaged 
backgrounds.  The findings presented in this thesis contradict these previous studies, as only 
one-quarter of LSVRO events in the current study involved children living in areas reflecting 
lower relative advantage (as measured by SEIFA), compared with over half of events that 
occurred in children living in areas reflecting higher relative advantage.  Further, the results 
presented in this thesis show that this relationship varies by age – a lower proportion of 
younger children lived in areas reflecting higher advantage than older children. This may 
highlight some important cultural differences between Australia and New Zealand, and 
warrants further examination of cultural inferences that can be included in educational 
interventions. 
Drivers / Vehicle Types 
The data presented in this thesis contribute important information regarding drivers and 
vehicle types involved in LSVRO events.  Parents were most commonly the vehicle driver in 
fatal incidents, which supports previous research (3, 11, 12, 14, 16, 17). Unfortunately, 
information regarding drivers of vehicles involved in LSVRO events that do not result in 
death is not captured. This is an important gap in the literature.  The data presented in this 
thesis indicate that larger vehicles such as Four-wheel Drive (4WD) were most frequently 
involved in LSVRO events resulting in fatalities. This is consistent with previous literature. 
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However, this was the first study to describe vehicle type involved in non-fatal events. The 
data presented here show that the vehicle type most frequently involved in non-fatal LSVRO 
events (including hospital admission) are cars  This finding should be in interpreted with 
caution – the “cars” category is very broad and it is important to understand more about the 
specific vehicles involved (example, hatchbacks, medium-sized cars, etc). These cars vary 
widely in relation to their reversing blind spots.  It is also essential to capture information on 
the technical aides of vehicles involved in LSVRO events (example, reversing cameras, and 
sensors). Such information can be obtained only via a dedicated, prospective data collection. 
Location 
Following earlier observations of fatal pedestrian data in the 1980s indicating that children 
aged 0-5 years were most often injured in non-traffic areas (4, 18), the majority of studies on 
this topic have focused on “non-traffic” incidents, specifically events involving “driveway-
related pedestrians”.  The current study demonstrates that although LSVRO events most 
frequently occur in the home/driveway environment, a substantial proportion of events occur 
on the street/public road, and this is especially true for older children. Clearly, both locations 
are important points for intervention, and additional analyses are required to determine 
whether other characteristics vary with incident location.  
Time of Injury 
The findings presented in this thesis indicate that LSVRO events occur most frequently 
between 3-6pm, for all age groups - this is consistent with most of the previous literature (1, 
3-9, 15), except for one study in Victoria where events occurred most commonly before 
midday. In the present study, LSVRO events were equally likely to occur in every month of 
the year, for all age-groups. This is not consistent with most other LSVRO studies (3, 4, 6, 
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14, 15), where these events have been described as occurring more frequently in summer 
months. It is likely that this difference is due to the more temperate environment of 
Queensland. Day of week of LSVRO events has been investigated in only three other studies, 
all with very small sample sizes (8, 14, 15). In these studies, LSVRO events occurred most 
frequently between Thursday and Sunday. The findings presented in this thesis contradict 
these previous studies, as LSVRO events were equally likely to occur on every day of the 
week, for all age groups. This may represent cultural differences (in terms of lifestyle, vehicle 
use etc).  
Characteristics 
The data presented in this thesis show that type of injury varied as a function of injury 
severity. The most common injury type for injuries resulting in death was head injury, and 
four of the top five injuries resulting in hospitalisation were head injuries. None of the top 
five injuries resulting in ED treatment only (and no hospital admission) involved the head. 
Further research is required to explore whether there are age differences in relation to injury 
type. However, because the majority of fatal events and half of hospital admissions involved 
younger aged children, it can be inferred that this age group most frequently experienced 
head injury as a consequence of LSVRO events. This 0-4 year age group has a much shorter 
stature and are therefore more likely to have their head come in contact with the vehicle than 
in the older age groups.  
Summary: 
These data confirm that younger children aged 0-4yrs are at greater risk for LSVRO events, 
and experience worse outcomes. Characteristics of LSVRO events varied with age, thus age-
specific interventions designed to reduce LSVRO events are required. However it is also 
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important that local context is considered. While these data contribute substantially to the 
literature regarding characteristics of these events, additional information is required 
regarding culture, geographical location of incident, dwelling design, vehicle design, 
supervision prior to the event, family composition, etc, in order to develop appropriate 
interventions. A purpose-built, prospective data collection system is the only possible way to 
capture this information.  Ideally, this would involve utilising additional injury and trauma 
databases to supplement data on admitted patients and children fatally injured.  
 INCIDENCE AND CHARACTERISTICS OF LOW SPEED VEHICLE RUN OVER 
EVENTS IN AUSTRALIAN INDIGENOUS AND NON-INDIGENOUS CHILDREN 
AGED 0-14 YEARS IN QUEENSLAND: AN ELEVEN YEAR (1999-2009) 
RETROSPECTIVE ANALYSIS. 
The purpose of Chapter 5  was to describe incidence rates of LSVRO events for Indigenous 
and non-Indigenous children aged 0-14 years in Queensland, from 1999-2009, and to 
describe the associated patterns of injury, in the context of injury, host, and environmental 
characteristics.  In addition, the purpose was to determine whether there were any differences 
in patterns of injury as a function of Indigenous status, in order to inform the development of 
culturally-specific interventions. 
Demographics 
The findings presented in chapter 5 indicate that almost 10% of LSVRO events involved 
Indigenous children, but only 4.78% of the Queensland paediatric population is Indigenous 
(19). This is consistent with previous studies conducted in New Zealand (1, 3, 6, 20) which 
highlighted the overrepresentation of Maori and Pacific Islanders in children who sustained 
injuries from LSVRO events. Data presented in this thesis show that LSVRO incidence was 
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higher overall amongst Indigenous children (0-14yrs), for all years of the study.  Over one 
half of LSVRO events among Indigenous Australian children occurred in the 0-4 year age 
group, whereas approximately one third of events occurred in this age group in other 
children.  Importantly, there were no significant changes in LSVRO incidence among 
Indigenous Australian children for 0-4yrs, 5-9yrs, 10-14yrs, or overall (0-14yrs), during the 
11 year study period, whereas a significant reduction in incidence was observed among other 
Australian young children (0-4yrs). This highlights the importance of culturally-specific 
interventions.  
The consistently higher incidence rates in LSVRO events amongst Indigenous Australian 
children reflect disparities and health gaps between the Indigenous Australian and 
mainstream populations  (21), and are consistent with the only other published literature on 
cultural variations in relation to LSVRO events  (1, 6, 13, 20) . Maori and Pacific Islander 
children were found to be more frequently involved in LSVRO incidents, however 
“Indigenous- specific” incidence rates were not calculated in these papers and therefore not 
directly comparable to incidence rates results discussed in this paper. The increased incidence 
observed among Indigenous children requires further attention. Fewer Indigenous Australian 
households have ready access to motor vehicles  garaged or parked at or near their dwelling 
(50%), compared with non-Indigenous Australian households (85%) (22) . This suggests 
Indigenous children should have decreased exposure to vehicles compared to non-Indigenous 
children. Hence it is necessary to determine a more accurate measure of vehicle exposure and 
vehicle characteristics in events involving Indigenous families with young children. (23) 
Time of Incident / Vehicle Type 
Further work is required to explore reasons for other differences in LSVRO events reported 
in this thesis as a function of Indigenous status. LSVRO events that occurred among 
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Indigenous Australian children more frequently involved midweek days than other Australian 
children. This could be associated with lower  attendance rates at school in this population 
(24).  Further work is also required to understand the differences reported in this thesis in 
relation to injuries incurred by Indigenous children compared with non-Indigenous children 
after experiencing an LSVRO event.  No differences were observed in relation to vehicle type 
involved in LSVRO events in the data. However, a higher proportion of incidents involving 
Indigenous children occurred in the younger age group (0-4yrs), which may explain the 
observed differences in injury types.  
Summary 
These data show for the first time that Indigenous Australian children are at greater risk of 
LSVRO events than other Australian children. Young children aged 0-4yrsyears are at 
greatest risk. More research is required to fully comprehend the specific risk factors 
associated with LSVRO events in Indigenous families, and to inform culturally appropriate 
intervention strategies (e.g., culture, location of incident, remoteness, dwelling design, 
vehicle design, patterns of movement, etc). A prospective data collection system is the only 
possible way to capture the depth of information required.  These data highlight the need for 
culturally and age-specific strategies to prevent LSVRO events. 
CONSIDERING REMOTENESS:  INCIDENCE AND RISK FACTORS IN LOW 
SPEED VEHICLE RUN OVER EVENTS IN CHILDREN AGED 0-14 YRS IN 
QUEENSLAND, AUSTRALIA: AN ELEVEN YEAR (1999-2009) RETROSPECTIVE 
ANALYSIS. 
The purpose of Chapter  6  was to describe incidence rates of LSVRO events for various 
areas of remoteness in children aged 0-14 years in Queensland, from 1999-2009, and to 
describe the associated patterns of injury. 
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Only one previous study has investigated associations between LSVRO events and 
geographical remoteness (14). This study was conducted in Victoria, Australia, and 
demonstrated that remoteness is a risk factor for LSVRO deaths. The data presented in 
Chapter 6 support these findings. Almost half of the LSVRO events in the current study 
occurred outside major cities, yet 72% of children aged 0-15years in Queensland reside in 
major cities(25). In this thesis, there was an inverse association between injury severity and 
remoteness, such that the majority of LSVRO events that resulted in death occurred outside 
major cities, as did half of hospital admissions, and one-third of events that required pre-
hospital or ED treatment only. Data presented in this thesis demonstrate that incidence rates 
were higher overall (aged 0-14years) for children residing in areas outside metropolitan 
cities, for all years of the study.  This is consistent with previous research on the disparity of 
rural health outcomes (26, 27).  
This is the first published study on differences in injury characteristics resulting from 
LSVRO events as a function of geographical location. However, these findings are consistent 
with broader previous literature on injuries. For example, the average annual mortality 
incidence among children from unintentional injury in Queensland was 2.4 times higher in 
areas outside major cities between 2004-2008 (Child Death Review (28)). In this report, 
transport incidents were identified as the leading cause of injury death to children in non-
metropolitan areas.  
Vehicle Type 
Previous research indicates that fatal LSVRO events more frequently involve larger vehicles 
(4, 5, 8, 9, 11, 14).  The data presented in this thesis indicates that larger vehicles four-
wheeled-drive, trucks, tractors and utes were more frequently involved in both fatal and non-
fatal LSVRO events in areas outside major cities. This is a possible explanation for the higher 
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rates of severe injury and death from LSVRO events in non–metropolitan areas observed in 
this thesis, combined with likely older age of vehicles in these areas. A potential prevention 
strategy is to provide incentives to ensure compliance with vehicle safety in rural areas, in 
addition to raising awareness regarding this type of event and the type of vehicles frequently 
involved to ensure safer use of heavy vehicles, and other vehicles such as quad bikes/ATVs, 
motorbikes, etc.  
Summary 
Children (males and females, of every age group) residing outside major cities in Queensland 
have a higher risk of being involved in LSVRO events than children living in metropolitan 
areas.  Risk is highest in young children aged 0-4yrs living in outer regional areas, followed 
by remote/very remote areas. Further research is required to elucidate the causes of this 
increased risk among rural and remote children, but a variety of cultural, socio-economic, and 
environmental variables contribute. These data highlight the need for age-specific strategies 
to prevent LSVRO incidents in children living in rural and remote areas. 
 
SUMMARY OF MAIN FINDINGS 
This is the most comprehensive, population-based epidemiological study on fatal and non-
fatal LSVRO events published in the literature to date.  This study employed sophisticated 
methodology to ensure the most accurate ascertainment of LSVRO events possible, and is the 
first study to present age- and gender-specific incidence rates, as well as trends over time.  
Results from this study indicate that LSVROs incur a substantial burden, and that there are 
approximately 3 LSVRO events per week in Queensland.  Those most at-risk are younger 
aged children (0-4yrs), and males. Indigenous Australian children and children living outside 
major cities are at greater risk for these events, and experience worse consequences. 
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Incidence among children aged 0-15yrs increased between 1999-2009, but there were 
differences in trends over time by age group and severity. Differences in incidence, injury 
characteristics (severity and type), and event characteristics, were observed in relation to age, 
gender, socio-economic status, Indigenous status, and geographical remoteness. These 
findings have important implications for injury prevention strategies to reduce LSVRO 
events. 
7.3 STRENGTHS  
This study has inherent strengths in comparison to other previously published studies on this 
type of event. Firstly, this was a state-wide, population-based study. Three of the five 
previously published studies on LSVRO incidence occurred in Auckland, New Zealand, 
which is predominantly an urban population. The present study included all possible cases 
across the state of Queensland (population 4,731,888, 1,852,642 km2).  
Secondly, in this study, all possible events across the continuum of care from pre-hospital to 
fatalities were captured. Various data sources were accessed in order to obtain this depth of 
information, and data were manually linked. No other study has captured data from across the 
continuum of care. Data are not routinely linked in Queensland and at the time of this study, 
no mechanism existed to facilitate data linkage, so this was a complicated process. It was 
considered important to identify all cases involving LSVRO events in order to accurately 
ascertain the burden of disease from this injury mechanism, but also to obtain the best 
possible data on risk factors, injury and event characteristics, in order to most appropriately 
inform injury prevention strategies.  
Thirdly, the case definition for LSVRO events in this thesis is broader than that used in 
previous studies. LSVRO events do not have an assigned ICD code, nor are they restricted to 
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a certain location. Hence, clinicians and researchers have no choice but to grasp at 
“homemade” terms and definitions to identify this mechanism. The most frequent method of 
identifying LSVRO events is to use ICD codes. Specifically: 1. place of occurrence codes 
(e.g., driveway), or 2. external cause codes (e.g., non-traffic pedestrian).  By definition, 
studies that have used driveway location to identify LSVRO events (5, 29), exclude events 
that occur in any location other than the driveway, such as traffic areas where a vehicle may 
be travelling slowly (e.g., school drop off zone), or non-traffic areas where a vehicle may 
travel slowly (e.g., beaches, parks, car parks, etc).  Studies where non-traffic pedestrian codes 
have been used to identify LSVRO events are also limited because speed is not defined 
within ICD codes and LSVRO incidents can occur in traffic areas.  Consequently, previous 
studies that have been completed on this type of event have been restricted to specific 
location of the event (e.g., driveway or non-traffic), direction of the vehicle (e.g., reversing), 
vehicle type (e.g., four wheel drive), age (e.g., toddlers, or children under 5yrs), or outcome 
(e.g., fatalities, or hospitalisation, or ambulance-attended).  Until now, no studies define both 
fatal and non-fatal data in the same data set in the same area, in the same time period, for 
children aged 0 – 15 years. No one paper includes an assessment of all the known 
contributing factors.  The present study is the first study to use methodology that is not 
limited by location (driveway) or external cause (non-traffic pedestrian).  This process was 
complex, time-consuming and costly.  
This study also represents an improvement on previous studies because of its 
contemporaneous nature. Two of the five other studies on LSVRO incidence were conducted 
in the 1980s, and are therefore not directly comparable to the results of the current study.  
Importantly, in addition to the more routinely accessed data sources (Emergency Department, 
Admitted Patient and Fatality), this study included data from the pre-hospital sector 
132
(Queensland Ambulance) and from the Queensland Injury Surveillance Unit (a dedicated 
injury surveillance database). As well as more precise case ascertainment, including these 
data sources facilitated extraction of data on important event characteristics that are not 
recorded elsewhere for non-fatal events.  This information can crucially inform prevention 
strategies to reduce LSVRO events. For instance, including QAS data allowed identification 
of the geographical location of the LSVRO incident, specific information on location of 
incident (e.g., driveway/street/car park), and time of incident. For hospitalised cases, while 
data on geographical location of residence is obtained, in many cases this cannot be used as a 
proxy for location of incident. Nor is it appropriate to use location of treating hospital as a 
proxy for location of incident, due to the severity of injuries sustained as a consequence of 
these events. This is especially true for children who live outside metropolitan areas, and who 
are transferred to tertiary facilities for treatment. Since QAS records the pick-up address, an 
accurate geographical location of the incident can thus be obtained. QAS data can also be 
used to provide more specific information on location of incident (e.g., driveway/street, 
carpark, etc.). Time of incident could also be estimated from the time of ambulance call for 
cases attended by QAS. While time of call to ambulance cannot always be a useful proxy for 
time of injury; for this particular mechanism, it is appropriate. Time of injury and location of 
injury are also recorded in the QISU database; however, only one-quarter of cases were 
captured in the QISU database (compared with 38% of cases captured in QAS data). 
Notwithstanding, injury surveillance databases like QISU provide a rich source of 
information that cannot be obtained elsewhere (e.g., driver of vehicle, vehicle type involved; 
major injury factor), or provide more detailed data than what is routinely available elsewhere 
(e.g., admitted patient or ED data).  
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7.4 LIMITATIONS 
 
There were several limitations associated with this thesis, and the results should be 
interpreted in the context of these limitations. Firstly, analyses were limited by availability of 
data. This is especially the case for non-fatal LSVRO incidents. While data on fatalities, 
hospital admissions and pre-hospital treatment that resulted as a consequence of LSVROs 
were complete, data on children who sought treatment at an emergency department is less 
complete.  EDIS and QISU do not encompass all emergency departments in Queensland. 
During the 11 years of data collection, there were 84 Emergency Departments in Queensland. 
Data from EDIS does not include data from all Emergency Departments in Queensland.  
While the major EDs did contribute data to EDIS during the 11 year period, not all EDs 
contributed data for the whole 11 years. Thus, the results presented in this thesis may 
underestimate true incidence of (non-fatal, especially non-admission) LSVRO events. 
Secondly, apart from QISU, the databases accessed for this study are administrative 
databases. Therefore important data regarding circumstances leading to the event are not 
routinely or consistently recorded. While QISU represents an improvement on these 
administrative databases in terms of the data contained within, the QISU database presents 
other challenges. QISU expanded its collecting hospitals from 7 to 17 hospitals during the 11 
years of data collection but not all hospitals contributed data for the 11 year period, and some 
hospitals contributed for only part of the 11 years. Another limitation is that incidence rates 
were calculated based on geographical residence of the child involved in the LSVRO event, 
so may not reflect the actual geographical location of the event in some instances. 
The administrative nature of the databases accessed for this study is not likely to have 
impacted on case ascertainment, or demographic variables (such as age and gender), however 
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data regarding circumstances leading to the event were not routinely or consistently recorded. 
While this study is the first to describe fatal and non-fatal LSVRO events in such detail in 
relation to characteristics such as driver of vehicle, vehicle type, incident location, injury 
type, etc, some analyses were not possible due to missing data. Initially, it was intended that 
data on injury severity (Injury Severity Score) would be obtained from the Queensland 
Trauma Registry for those children admitted to hospital. For various reasons, this was not 
possible. The Registry has now been de-funded. Instead of using injury severity score, type of 
health service accessed was used as a proxy measure (with cases requiring pre-hospital 
treatment only representing the least severe injury, and fatalities representing the most 
severe). Time of call to ambulance was used as a proxy measure for time of injury. We 
recognise that there are limitations associated with both of these proxy measures, however, in 
the absence of other information, we believe that these measures provide reasonably accurate 
information.  Finally, it was not possible to obtain other information that would crucially 
inform injury prevention strategies – such as direction of vehicle at time of impact. A 
dedicated, prospective data collection would address most of the limitations described above.  
In addition, the identification of Indigenous status is not routinely or consistently collected in 
all data sets. Even when this variable is routinely recorded, it is not always accurately 
reported because it relies on self-identification. Hence, the findings presented in this thesis 
regarding incidence and characteristics related to Indigenous Australian children are likely to 
underestimate the true burden of LSVRO injury in this population.  Indigenous status is not 
collected at all by QLD Ambulance (pre-hospital data), so events resulting in non-admission 
(i.e., treatment by ED or QAS only) are likely to be under-estimated in this population.  
In this thesis, only results regarding the primary injury coded were presented, even though 
many children who experienced an LSVRO event, incurred multiple significant injuries. 
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Injury severity score would have been a useful adjunct to the findings presented in this thesis, 
but these data unfortunately were unavailable at the time of this study, and it was not feasible 
to accurately calculate Injury Severity Score in the absence of data from the Trauma Registry. 
As previously described, data were collected from several databases. A primary diagnoses is 
recorded on each of these databases (which reflect interaction with that point of service). In 
some cases, the recorded primary diagnoses for one child was different for different points of 
service. For instance, a child may be knocked over and concussed, and additionally sustain a 
burn from the muffler of the car. In EDIS, the primary diagnosis may be “head 
injury/concussion”.  However, once the child is transferred to the ward and the head injury 
resolved, the primary diagnoses from the QHAPDC data may be related to the burn.  In these 
instances, cases were manually analysed for validity and impact of injury to best determine 
an overall primary diagnosis.   
 
7.5 IMPLICATIONS  
The main findings, strengths and limitations of the thesis research have been outlined in the 
above sections. These issues have important implications for the prevention of LSVRO 
events and consequent injury.  In the remainder of this Chapter, the implications of the thesis 
results for injury prevention policy makers, practitioners and researchers are discussed. 
 
 
Implications for Prevention: 
 
This thesis underlines the importance and variety of risk factors associated with childhood 
LSVRO incidents. One unanimous conclusion previous research and this study have in 
common is that injuries associated with this type of event are often irreversible and 
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catastrophic.  The answer to reducing the impact of these injuries lies largely in the arena of 
primary prevention.   
 
Until now prevention for LSVRO type injuries has been focused on circumstantial evidence 
based on fatal incidents or at tertiary centers only. However, the data presented in this thesis 
clearly indicate that the burden of injury from this mechanism lies with non-fatal events (64.5 
times more likely than fatal events). WHO recommends that focusing on death data alone 
may result in injury prevention strategies ignoring frequent injuries that are also costly to the 
health care system (30). 
 
Human factors (Child and Adult) 
 
Child factors: 
This thesis identifies those most at-risk are younger aged children (0-4 years – 
IR=21.45/100,000).  These very young children at risk are old enough to be mobile but are 
developmentally unable to perceive the ominous danger associated with vehicles and roads. 
Children in this age group are also unable to reliably respond to instruction even whilst being 
supervised, thus making their presence around vehicles an amplified risk. The small stature of 
such a young child poses two additional risks: 
1) Too small to be easily visible from the driving position of most cars, and;  
2) If the child is run-over, they are more likely to sustain multiple injuries/multiple organ 
damage. The combination of these factors in this age group makes the mere presence of small 
children around cars extremely dangerous. 
 
Adult/ Driver Factors: 
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Supervision: Appropriate adult supervision is imperative in preventing this injury, however 
little research has been undertaken with regard to the specifications of supervision in relation 
to LSVRO prevention.  Of the very small body of work that has been done, it has been 
reported that between 25-50% of parents have knowledge or have sighted their child’s 
whereabouts prior to moving the vehicle. This implies a discrepancy in relation to sufficient 
supervision in this age group and that “knowledge” is not sufficient but “physical restraint” is 
essential for effective supervision, particularly under 4 years of age. As opposed to “pool 
style” supervision, where being in close proximity of the child is sufficient in most cases, 
driveway safety demands a higher level of supervision. This higher level of supervision, 
particularly for children under five years (due to lack of cognitive danger awareness) would 
be direct supervision, i.e. holding the child’s hand or holding them close to prevent the child 
from moving behind (or in front) of the moving vehicle. 
 
Specific detail on supervision is not routinely collected and was not available for analyses on 
nonfatal incidents for this research. However, some detail was provided for fatal incidents.  
These data suggest that in 30-60% of fatal LSVRO incidents in Queensland the driver of the 
vehicle either had knowledge of the child’s whereabouts, the child had been watched by 
another person at a distance, or the child had escaped a hand hold just prior to the event. 
These three circumstances could all be loosely termed as forms of supervision. 
 
Speed: One New Zealand study showed that LSVRO incidents are more likely when a car 
exits a house onto a local or quieter road (the expressed risk was a five-fold increase).  This 
level of information was not extractable in the data available for this study. This information 
is crucial to incorporate into future data collection and prevention messages. Speed is an 
important contributing factor preceding these events. 
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 Recommendations for Human Factors 
Due to the cognitive limitations of young children to comprehend the dangers around 
vehicles, it is evident that public awareness among adults (especially parents of young 
children) should be targeted.  These three points in particular should be considered when 
supervision is considered.  
 
Attention: Always directly supervise children when a car is being moved in a driveway (or 
other environments for example: curb-side, school drop off zone, car-park) by holding the 
child’s hand or holding them close.  
Proximity: As opposed to pool-style supervision, where “keeping an eye” on the child is 
sufficient in most cases, driveway safety demands a higher level of supervision.  
Continuity: A higher level of direct supervision, particularly for children under five years 
(due to lack of cognitive danger awareness) is required - i.e. holding the child’s hand or 
holding them close to prevent the child from moving behind (or in front) of the moving 
vehicle.  
 
In addition to these points it is important to reiterate to never leave a child unattended in or 
around an unlocked vehicle, discouraging children to play inside a stationary car (at risk of 
dislodging the park break).  
 
With the high volume of traffic at low speed combined with large volumes of young children 
around cars, it is important to reinforce to primary schools that school drop off zones remain 
an at risk area for this style of incident.  It is imperative that schools advertise the importance 
of supervising school drop off zones and train volunteers to be cautious of in particular the 
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rear of vehicles. Possibly advocating that only the drop off line co-ordinator goes to the rear 
of a vehicle and that under no circumstances should cars be going in reverse.  
 
Vehicle Factors:  
Findings presented in this thesis show that larger vehicles such as 4WD and light commercial 
vehicles were over-represented in fatalities and in rural and remote areas. This is consistent 
with previous research. It has previously been hypothesed (14) that visibility in these larger 
vehicles (especially 4WDs) is worse than regular cars, which may be a contributing factor to 
this over-representation of larger vehicles. However, other sources of data such as the NRMA 
“rearward visibility index” indicate that in fact 4WDs are no worse than many other cars on 
Australia’s roads, in terms of visibility. It is likely that the weight of the vehicle plays a role 
in the observed increased injury severity. The mechanics required to drive and move these 
larger vehicles involve heavier parts, making the vehicles heavier, hence causing more 
damage to the child when they are run over. 
 
The overall vehicle causative vectors for fatal and non-fatal LSVRO incidents are unknown 
and this is crucial information for future recommendations for mandatory changes to vehicle 
design.  
 
Vehicle safety technology involving audible sensors and reversing cameras have frequently 
been suggested to assist in LSVRO prevention (9, 31, 32), however the present costs of these 
technologies are beyond the means of many families, including those families identified as 
most at-risk (e.g., children in Indigenous families, or children living outside major cities).  It 
has been stated that most Australians would consider the utilisation of these technologies if 
they were largely reimbursed by the government (33).  
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 Recommendations for Vehicle Design 
No studies have directly quantified the impact of rear cameras and sensors in relation to 
LSVRO prevention. However the technical research into these measures suggests that the 
incorporation of these aides does offer at least a potential prevention barrier (34). These 
studies express caution that camera performance can change from vehicle to vehicle in rain, 
fog and other adverse environmental conditions which can severely reduce visibility on the 
screen. In addition to this, driver response poses an additional barrier to the effectiveness of 
this prevention measure. Driver inattentiveness, speed, over-familiarity and over-reliance 
have been identified as obstacles to the effective use of this technology (31, 35, 36). 
In the interim it is feasible to advocate that: Visibility out of the car should include the 
consideration of reversing cameras as no car can eliminate the blind zone of a vehicle without 
this. The camera should optimally be utilised in conjunction with a sensor. 
 
Physical Environment (Property/ Design/ Environment/ Driveway Separation) 
There have been many papers that have reinforced the fact that environmental modification 
provides effective passive protection against injury.  Swimming pool fencing, seat belts and 
air bags are just a few areas that have resulted in significant reductions in injury since their 
introduction.  
Most research on LSVRO incidents to date has focused on driveways. In our study, most fatal 
LSVRO incidents occurred in a home driveway, and four out of every 10 hospital admissions 
due to an LSVRO incident occurred in the home environment. Driveways pose a significant 
threat, especially to young children and it is therefore recommended that driveways remain a 
major part of LSVRO prevention in Queensland (and internationally). More complete data on 
location at time of injury is required, however. 
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Safe play areas should be established to encourage a child friendly area with secure gates 
separating children away from hazards such as roadways, vehicles and other hazardous 
materials). While the safe play area concept has been comprehensively promoted in rural 
areas in Australia, there is evidence to suggest that this has not been widely adopted. One 
study of rural communities in Queensland found that one-third of respondents (primarily 
farmers with small children) did not have a fenced-off play area separated from hazards  
Further research is needed about strategies to engage farmers and rural community groups, to 
establish what barriers to safety exist, and form collaborations to address these barriers. 
Comprehensive, targeted education strategies to improve awareness of LSVRO events and 
risk factors are recommended, and appropriate legislation. 
Although driveways are a significant threat to young children, other areas need to be 
considered in Queensland children. Hence the environment outside of the driveway needs to 
be investigated, and research about movement of children through households would provide 
particularly valuable information for prevention. This is especially important in households 
that include many people.  
Environment: Late afternoon (3-6pm) was identified as the most common time for LSVRO 
incidents. This may be associated with children using the driveway area for afternoon play, at 
the same time that adults are coming and going for recreational or work activities.  
 
Recommendations for Physical Environment:  
The Guidelines that currently exist in Queensland “Smart Housing” are an initiative of 
Queensland Department of Housing which provides guidelines on safe and secure house 
design.  This guideline recommends that driveways be separated from children’s play areas 
and that doorways do not open directly onto driveways. In addition to this these guidelines 
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should incorporate the separation of a barrier to the driveway similar to pool fencing and 
separation (self-closing, self-latching, high set handles).  
 
Social environment 
It is vital to take into account the contrasting demographic characteristics of the population in 
order to optimise prevention planning.  This thesis found that children who were identified as 
Indigenous and children who reside in rural and remote areas  are at higher risk of LSVRO 
events, and experience worse consequences (Chapter 5 and Chapter 6) Very little is known in 
terms of supervision in LSVRO events, particularly in these two minority groups, but 
increasingly it is emphasised that effective supervision is complex and resource-intensive, 
where  impoverished families may be unable to provide these resources, not because of lack 
of recognition, but the lack of access to resources (37). In addition to this, an Australia-wide 
survey of Indigenous service stakeholders highlighted that 90% of respondents identified 
overcrowded homes as a serious or very serious problem. A study in New Zealand found that 
households with more than three children under five years of age were at greater risk of a 
driveway incident. Overcrowding should therefore be a consideration whenever considering 
LSVRO prevention in the Indigenous community. 
 
While primary prevention strategies are optimal, secondary strategies are also important, 
especially in relation to LSVRO events outside major cities, to improve outcomes (38). This 
means, in the rural setting in particular, coordination among all services is essential, 
improving provision of primary treatment, more rapid notification, and discharging, of 
retrieval services. Health care providers in rural and remote regions need education on this 
increased risk of LSVRO injury and some of the main clinical injuries and characteristics 
surrounding LSVRO. Further research is needed about strategies to engage farmers and rural 
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community groups, to establish what barriers to safety exist, and form collaborations to 
address these barriers. Comprehensive, targeted education strategies to improve awareness of 
LSVRO events and risk factors are recommended, and appropriate legislation. As well as 
educating parents and communities in safety programmes, additional ongoing commitment is 
required in rural and remote areas to ensure high quality trauma management systems and 
resources are in place. 
SUMMARY OF RECOMMENDATIONS  
 
1. Human factors:  
Education of adult drivers:  Due to the cognitive limitations of young children to comprehend 
the dangers around vehicles it is evident that public awareness should target adults (especially 
parents of young children) of the risk of this incident, focussing on: 
• Inherent risks of small children around cars (too small to be easily visible, more likely 
to sustain multiple and/or catastrophic injuries).  
• Children playing inside a stationary car without an adult  
• Supervision to include hand holding when small children are about 
• Pool style fencing 
• Attempt a slower speed when reversing out of driveways 
• Primary school drop off areas are hazardous areas (Education Queensland policy 
informant for drop off supervisors) 
 
 
2. Vehicle: 
Although data on vehicle characteristics were largely unavailable in this study, conclusions 
from patient reports, previous research and technical analysis of design have been 
summarised to recommend: 
• Visibility out of the car should include the consideration of reversing cameras in 
conjunction with an audible sensor, as no car can eliminate the blind zone of a vehicle 
without this 
• Although based on limited data, larger vehicles (e.g. four wheel drives) were more 
highly represented in fatal incidents. Vehicle involvement and characteristics should 
receive more focus in future research. 
 
3. Physical environment  
• Property Design: The Queensland Department of Housing should strongly consider 
upgrading the current guidelines to incorporate the separation of a barrier to the 
driveway similar to pool fencing and driveway separation (self closing, self latching, 
high-set handles). * With further research this recommendation may be upgraded to a 
mandatory regulation change. 
 
4. Social Environment 
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• The findings of this study demonstrate that children identified as Aboriginal and /or 
Torres Strait Islander, and children living outside major cities were at greater risk and 
experienced worse consequences. It is recommended that culturally-specific and 
community-specific intervention be developed. 
• Health care providers in rural and remote regions need education on this increased 
risk of LSVRO injury and some of the main clinical injuries and characteristics 
surrounding LSVRO.  
• Comprehensive, targeted education strategies to improve awareness of LSVRO events 
and risk factors are recommended, and appropriate legislation.  
 
 
IMPLICATIONS FOR RESEARCH: 
 
The findings presented in this thesis highlight that the identification of LSVRO incidents is time-
consuming and resource intensive. A lack of a common definition across different data sources 
and inconsistent coding of these events due to a lack of a specific ICD code makes it highly 
likely that LSVRO incidents are under-reported. Hence, it is highly recommended that a code for 
LSVRO events be created. Even if the task of ascertaining cases accurately could be achieved, 
detailed information that is required to inform any prevention measures is not consistently 
recorded in the current forensic & health record systems, especially for non-fatal LSVRO events.  
  
The analyses presented in this thesis were limited by this unavailability of data. Further 
research is required to fully comprehend the risk factors associated with LSVRO incidents, 
and to inform appropriate intervention strategies.  The required information could be captured 
through mandatory reporting of these event types, however, this would need to be 
accompanied by some mechanism to ensure that sufficient data were collected consistently 
across the continuum of care. Optimally, a purpose-built, prospective data collection system 
would facilitate capture of this information. Utilising additional injury and trauma databases 
to supplement data on admitted patients and children fatally injured would also further assist 
with the ascertainment of LSVRO incidents, as well as circumstances leading to these events. 
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.Specifically, information on culture, dwelling design, vehicle design, speed and direction of 
vehicle, supervision prior to the event, family composition, etc, is required. 
 
Information that could be included in such a prospective data collection system is detailed 
below:  
• Patient demographics (age, gender, ethnicity; geographical location; socio-economic 
index for areas (SEIFA) level, ARIA, family tree including family dynamics:  
• Child’s past medical history & medication  
• A detailed description of the events leading to LSVRO – including: who was 
supervising child & level/perception of supervision; child’s activity immediately prior 
to event; driver of vehicle; specific location of incident (e.g., driveway, backyard, 
street); direction of vehicle & reason for movement; speed of vehicle; detailed 
information on house & driveway design (eg separation of driveway & play area, 
access to driveway, length & gradient of driveway, driveway curved, grass or 
concrete etcetera, on subdivided land, shared common driveway); Vehicle make, 
model & age; presence of working reversing sensors &/or reversing camera & their 
use; point of impact with vehicle; movement of vehicle after initial impact. 
Involvement of alcohol &/or illicit substances; time/day of incident  
• Detailed description of injuries sustained, including injury severity score (ISS);  
• Treatment received across the continuum of care (pre-hospital, emergency 
department, in-hospital & subsequent treatment including investigations/ operative 
procedures); length of stay; short- medium and long-term outcomes associated with 
the injury (in order to estimate personal, physical, psychological, and economic 
costs).  
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These data could be supplemented by information on number and type of vehicles registered 
in the relevant local area, in order to obtain a more comprehensive measure of exposure. This 
will ultimately allow identification of vehicles most closely associated with LSVRO 
incidents, and assist to inform specific design modifications to prevent these incidents.  
 
This depth of research facilitated by a prospective data collection such as this would deliver a 
context in which existing interventions can be reviewed for effectiveness and currency.  
Prospective data collection is also essential to compare the impact of any interventions 
implemented over a period of time.  Data obtained from a prospective data collection system 
could be used to develop a set of specific targeted recommendations to inform injury 
prevention strategies to reduce LSVRO events. These strategies may also include suggestions 
for changes to legislation, policy, standards, & practice. Organisations like Kidsafe 
Queensland would have a vital role in disseminating findings that would result from a system 
such as this to the public, media, & in translating the findings of the project into applied 
interventions. As a consequence of the work completed for this thesis, the research team 
facilitated the formation of a collaborative involving various stakeholders in Queensland with 
an interest in LSVROs. These stakeholders included: Queensland Ambulance Service, 
Queensland Injury Surveillance Unit, Commission for Children, Young People and Child 
Guardian – Child Death Review, Forensic Crash Unit, Centre for Accident Research and 
Road Safety Queensland -Queensland University of Technology, Queensland Children’s 
Medical Research Institute -University of Queensland, James Cook University, Coroner’s 
Office and Queensland Trauma Registry.   This collaborative was successful in obtaining a 
competitive, peer-reviewed grant to develop a comprehensive and sustainable prospective 
data collection system for identification of cases and risk factors for low speed vehicle run-
over incidents. It was intended that this system could be implemented in similar data systems 
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nationally (and internationally), and that it could provide a model for the investigation of 
additional injury mechanisms. Unfortunately, despite being successful in obtaining this grant, 
the funding was retracted after a change of government in Queensland (Appendix 7) 
 
Further research is required regarding strategies to engage those living in communities 
outside major cities (including Indigenous communities) to establish what barriers to safety 
exist, and how these form barriers can best be addressed. As well as educating parents and 
communities in safety programmes, additional ongoing commitment is required in rural and 
remote areas to ensure high quality trauma management systems and resources are in place.  
Additionally, given that children living outside major cities are at increased risk of LSVRO 
events and experience worse outcomes, it is important to understand the outcomes associated 
with injuries experienced as a consequence of LSVRO events in these children, and the 
rehabilitation opportunities available.  
 
Finally, it would be ideal to conduct the originally planned intervention campaign and 
evaluation (community-based pre-post study with control), in order to determine the 
effectiveness of the education intervention.   
 
 
 
7.6 CONCLUSION 
Approximately three children per week in Queensland were involved in an LSVRO incident, 
for the 11 years of this study. Incidence was highest in the 0-4 year group, and specifically 
among males in this age group. Over time the incidence of LSVRO events among children 
aged 0-15 years increased, however trends over time differed by age and severity. As well as 
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being at higher risk for LSVRO events, younger aged children experienced worse outcomes 
(e.g., hospital admission or death).  Incidence was higher among children living in areas 
outside major cities, and children identified as Indigenous Australian, and consequences were 
worse. This is the most comprehensive, population-based epidemiological study on fatal and 
non-fatal LSVRO events to date.    Results from this study indicate that LSVROs incur a 
substantial burden. Further research is required on the characteristics and risk factors 
associated with these events, in order to adequately inform injury prevention.  Strategies are 
urgently required in order to prevent these events, especially among young children aged 0-4 
years.  
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Appendix 2 ICD Codes used for data extraction 
International Classification of Disease Codes  over the time period  
Codeset of ICD version External Cause Code Place of Occurance Code 
ICD9-CM  
(1/1/99 – 30/6/99) 
E813.6  Motor vehicle traffic accident involving collision with other 
vehicle, pedal cyclist 
E814.7  Motor vehicle traffic accident involving collision with 
pedestrian, pedestrian. 
E816.6  Motor vehicle accident due to loss of control without collision 
on the highway, pedal cyclist 
E816.7  Motor vehicle accident due to loos of control, without collision 
on the highway, pedestrian 
E817.7  Noncollision motor vehicle traffic accident while boarding or 
alighting, pedestrian 
E819.6  Motor vehicle traffic accident of unspecified nature, pedal 
cyclist 
E819.7  Motor vehicle traffic accident of unspecified nature, pedestrian. 
E825.7   Other motor vehicle nontraffic accident of other and 
unspecified nature 
E849.0  Home (this 
includes driveway to 
home) 
E849.5  Street and 
highway 
E849.8  Other specified 
places (includes parking 
lot and parking place, 
among others) 
ICD-10-AM 1st Ed 
(1/7/99 – 30/6/00) 
 
V03 (all) 
V04 (all) 
V09  Pedestrian injured in other and unspecidifed transport accidents  
V13  Pedal cyclist injured in collision with car, pick-up truck or van 
V14  Pedal cyclist injured in collision with heavy transport vehicle or 
bus 
V19  Pedal cyclist injury in other and unspecified transport accidents 
V84.1  Passenger of special agricultural  vehicle injured in traffic 
accident 
V84.2  Person on outside of special agricultural vehicle injured in traffic 
accident 
V84.3  Unspecified occupant of special agricultural vehicle injured in 
traffic accident 
V84.4  Person injured while boarding or alighting from special 
agricultural vehicle 
V84.6  Passenger of special agricultural vehicle injured in nontraffic 
accident 
V84.7  Person outside of special agricultural vehicle injured in 
nontraffic accident   
V84.9  Unspecified occupant of special agricultural vehicle injured in 
non traffic accident 
N/A 
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ICD-10-AM 2nd Edition - 6th 
Edition (30/6/00 - current) 
V03  Pedestrian injured in collision with car, pick-up truck or van 
V04  Pedestrian injured in collision with heavy transport vehicle or bus 
V09  Pedestrian injured in other and unspecified transport accidents 
V13  Pedal cyclist injured in collision with car, pick-up truck or van 
V14  Pedal cyclist injured in collision with heavy transport vehicle or 
bus 
V19  Pedal cyclist injured in other and unspecified transport accidents 
V84.1  Passenger of special agricultural vehicle injured in traffic 
accident 
V84.2  Person on outside of special agricultural vehicle injured in traffic 
accident 
V84.3  Unspecified occupant of special agricultural vehicle injured in 
traffic accident 
V84.4  Person injured while boarding or alighting from special 
agricultural vehicle 
V84.6  Passenger of special agricultural vehicle injured in nontraffic 
accident 
V84.7  Person on outside of special agricultural vehicle injured in 
nontraffic accident 
V84.9  Unspecified occupant of special agricultural vehicle injured in 
nontraffic accident 
Y92.0  Home (includes 
driveway) 
Y92.4  Street and highway 
Y92.7  Farm 
Y92.8  Other specified 
place of occurrence 
(includes parking lot) 
 
ICD-10-AM 3rd edition - 6th 
Edition (1/7/02-current)  
 
V03.0  Pedestrian injured in collision with car, pick-up truck or van, 
non-traffic accident 
V03.1  Pedestrian injured in collision with car, pick-up truck or van, 
traffic accident 
V03.9  Pedestrian injured in collision with car, pick-up truck or van, 
unspecified whether traffic or non-traffic accident 
V04  Pedestrian injured in collision with heavy transport or bus 
V09.0  Pedestrian inj in non traffic accident involving other and unspec 
vehicle 
V09.1  Pedestrian inj with unspec non traffic accident 
V84  Occupant of spec vehicle used in agriculture injured in transport 
accident 
V84.1  Passenger “ 
V84.2  Passenger outside 
V84.3  Unspec 
V84.4  Boarding 
V84.5 - V84.8  Non traffic 
Y92.00  Driveway to 
home 
Y92.40  Roadway 
Y92.41  Sidewalk 
Y92.42  Cycleway 
Y92.48  Other specified 
public highway, street or 
road 
Y92.49  Unspecified street 
or road. 
Y92.87  Parking lot 
 
.  
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1. Title: Forming a collaborative to change prospective data collection procedures and 
policies in Low Speed Vehicle Run-Over incidents in Queensland. Nature of 
presentation: Poster. Place: World Injury Prevention Conference.  Date: October 2012. 
 
2. Title: Development, Implementation and Evaluation of Low Speed Vehicle Run Over 
Education Intervention.  Nature of presentation: Poster.  Place: World Injury 
Prevention Conference.  Date: October 2012  
 
3. Title: Low speed vehicle run-over incidents: 10 year retrospective analysis of Incidence 
and Patterns of Injury in Queensland, Australia Nature of presentation: Poster.  Place: 
International Society of Children and Adolescent Injury Prevention Date: October 2012  
 
4. Title: Low Speed Vehicle Run-Over Incidents in Queensland – 11 Years of Data (Jan 
1999 – Dec 2009) Research Findings and Recommendations”.  Nature of presentation: 
Oral presentation. Place: Queensland Injury Prevention Council (QIPC) Seminar, 
Brisbane.  Date:  June 2011  
 
5. Title: “Low speed vehicle run over’s and media matters”.  Nature of presentation: Oral  
presentation.  Place: QIPC Symposium, Townsville.  Date:  November 2010 
 
6. Title: “Low speed vehicle run-over incidents across Queensland”.  Nature of 
presentation: Oral presentation.  Place: RBWH Symposium, RBWH, Brisbane.  Date: 
October 2010. 
 
7. Title: “Low speed vehicle run-over incidence in Queensland – Research Findings”.  
Nature of presentation: Oral.  Place: State-wide Trauma Symposium, RBWH, Brisbane.  
Date: October 2010 
 
8. Title: “Low speed vehicle run-over incidents in Queensland children (0-15 years), linking 
retrospective data.”  Nature of presentation: Oral.  Place: World Injury Prevention 
Conference (WIPC), London.  Date: Sept 2010 
 
9. Title: “Preliminary Analysis - 10 year review of LSVRO incidents in Queensland”.  
Nature of presentation: Oral.  Place: Queensland Injury Prevention Council (QIPC) 
Seminar, Brisbane.  Date: March 2010 
 
10. Title: “Childhood Injury Prevention”.  Nature of presentation: Oral presenter on panel.  
Place: Queensland State-wide Trauma Symposium Royal Brisbane and Women’s 
Hospital, Brisbane.  Date: October 2009  
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1. Kimble, R., Wallis  B., Nixon, J., Watt, K., Cass, D., Gillen, T., Griffin, B., 10 year 
review of low speed vehicle run-overs in 0-15 year olds across Queensland. Injury 
Prevention. 2010. 16(Suppl 1): p. A97.  
2. Griffin, B., Watt, K., Wallis, B., Shields, L., Kimble, R., Paediatric low speed vehicle 
run-over fatalities in Queensland. Injury Prevention. 2011. 17(Suppl I): p. i10-
i13.[27] 
3. Griffin, B., Kimble, R., Wallis, B., Watt, K., Shields, L. Systematic Literature Review 
of Incidence rates of low speed vehicle run over incidents in children. Worldviews of 
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7. Watt K, Franklin R, Wallis B, Griffin BR, Leggat P, Kimble R. Comparing apples 
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characteristics of Low Speed Vehicle Run Over events in Indigenous children. 
(Submitted: Medical Journal of Australia, 2013) 
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Incidence and risk factors in Low Speed Vehicle Run Over Events in Queensland, 
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Promotion, 2013) 
 
 
 
30th May 2010Fatality Free Friday 
4thJuly –10am live Radio Interview with 4BC 
5thJuly –4.30pm live Radio Int, Hobart ABC 
7thJuly 11.30am: Media Conference with the Cannon Family –in attendance (ABC, 
Channels,7,9,10, Fox, Sky) Newspapers: Fairfax, Courier Mail, The Age, AAP and Radio. 
7thJuly 4.30pm: ABC Brisbane –Kelly Higgins Devine Interview 
8thJuly 7.10am: ABC Canberra Radio 
8thJuly 8.15am: 2UE Radio Sydney 
8thJuly 8.45am: ABC Gold and Sunshine Coast Radio 
8thJuly 8.10pm: ABC Sydney Radio 
8th July 9am: ABC online news “Preventing driveway accidents” 
11thJuly Cover Sunday Mail Queensland 
13th July : The Satellite  (National online news) “Warning: more action needed” 
Media Representation 
167
Various articles in papers (Australian, Courier Mail, Sydney Morning Herald) on line news 
(Brisbane Times, BigpondNews) and various blogs 
15th November: ABC Stateline TV programme “Reversing a growing danger to children 
everywhere. (Duration 5 mins 21 secs) 
18thJuly: 60 minutes story -Tara Brown and host of the 60 minutes on line chat room 
1.28 million readers of Sunday Mail 
1.01 million Sydney morning herald readers 
877 000 readers of the Age 
News Channel 7 QLD (276 000), 
News Channel 9 QLD (228 000) 
ABC Radio 612, Sunshine Coast, Gold Coast, Canberra, Hobart, Sydney. 
1.15 million viewers of 60 min (on average) 
 
 
 
 
168
 169
  
170
APPENDIX 4 
Preliminary data – Publication on LSVRO fatalities – Injury Prevention Journal 2010. 
171
Paediatric low speed vehicle run-over fatalities
in Queensland
Bronwyn Griffin,1,2 Kerrianne Watt,3 Belinda Wallis,1,2 Linda Shields,1,4 Roy Kimble1,2
ABSTRACT
Introduction Child pedestrian fatalities associated with
motor vehicles reversing or moving at low speed are
difficult to identify in surveillance data. This study aims to
determine the incidence of fatalities associated with
what is thought to be an under-reported and preventable
fatal injury mechanism.
Methods The term low speed vehicle run-over (LSVRO)
incidents encompasses pedestrian fatalities where
vehicles run-over a child at low speed. Data were
obtained for children aged 0e15 years in the Australian
state of Queensland (January 2004eDecember 2008).
Results There were 15 deaths (12 boys and 3 girls) during
2004e2008 (rate:1.67/100 000). Over half were aged
0 and 1 years of age (n¼8; 53.3%, rate: 14.67/100 000),
and one quarter were 2 and 3 years of age (n¼4, 27%,
rate 7.46/100 000). Therewere no LSVRO deaths recorded
among 10e15 year olds. Most (13/15) of the incidents
occurred on private property, and only two occurred on
a street/road. Almost half of the fatalities were caused
by a four wheel drive (4WD) vehicle; large family sedans
were involved in four fatalities, and heavy vehicles were
involved in three deaths. In 11 of the fatalities, parents
were the drivers of the vehicle involved (mothers 5; fathers
6). In nine, the vehicle involved was reversing before it
came in contact with the child. Fatalities occurred in each
of the Socio-Economic Indexes For Areas (SEIFA) levels.
Conclusion The unique data provided by the child death
review team has signalled that LSVRO fatalities are
a significant problem in Queensland. The Commission for
Children and Young People and Child Guardian (CCYPCG)
continue to collect data, which, when combined, will
provide outcomes that will act as an impetus for
promoting intervention and child advocacy.
INTRODUCTION
Low speed vehicle run-over (LSVRO) describes
incidents where a pedestriandusually a childdis
injured or killed by a slow moving vehicle in either
a traffic or non-traffic area.1 LSVRO incidents were
first described in 1980 in the USA,2 and in the 1990s
in the USA,3e10 Canada,11 UK,12 New Zealand,13 14
and Australia.15 16
A lack of common definition and inconsistent
coding means LSVRO fatalities are not easily
identified. Despite similarities, they are variously
recorded as back-over, drive-over, low speed/
velocity, slow speed, reversing injuries, driveway
run overs/crush/injuries, infant pedestrians, non-
traffic and roll overs. The true magnitude of
LSVRO incidents is difficult to interpret due to
differing time periods, jurisdictions, and data
collection methods of reported cases. No specific
coding mechanism is available to readily identify
these events, and population data are rarely
provided. Consequently, LSVRO incidents are
probably under-reported.
In Australia, an average of nine children are
fatally run over each year in Australia.17 In 1996,
the Queensland Council on Obstetric and Paediatric
Morbidity and Mortality (QCOPMM) reported
that, after pool drowning, LSVRO fatalities were
the second biggest single cause of death from injury
for children aged 1e4 years.18 Queensland has
significantly higher per population fatalities than
the rest of Australia.19 Over 6 years, 12 fatalities
(0e5 year olds) occurred in Queensland (3.94/
100 000 0e5 year olds), and 17 fatalities in New
South Wales (3.26/100 000)17 (table 1).
Combined preliminary data from the Queens-
land Health Admitted Patients Data Collection
(QHAPDC) and the Queensland Injury Surveillance
Unit (QISU) indicate that as many as 853 children
sustained injury significant enough to be admitted
to hospital from January 1999 to December 2008.
LSVRO incidents in Queensland were high-
lighted in a report from the Commission for Chil-
dren and Young People and Child Guardian
(CCYPCG) child death review team,1 which
recommended an investigation on ways to reduce
LSVRO fatalities and injuries to children through
research, education and consultation, and for
mandatory requirements for dwellings.17 Between
1 January 2004 and 31 December 2008, CCYPCG
registered a total of 232 child deaths as a result of
transport incidents in Queensland. Of these, 15
were due to LSVRO incidents.
Identifying LSVRO incidents
For LSVRO events, International Classification of
Diseases (ICD)20 coding identifies only the location,
not the speed of the vehicle, nor does ‘non-traffic’
incidents from ‘traffic’ incidents give a true indi-
cation of LSVRO status, and so may not detect
LSVROs in parking lots or school pick up zones. To
help improve identification of LSVROs, the
CCYPCG primarily classifies deaths according to
their circumstances. Sometimes, in Police Reports
of Death to a Coroner, LSVROs can be identified
where the ICD code does not accurately reflect the
circumstances of death.
Brison identified LSVRO deaths using ICD-9
codes,21 specifically E 814-825, which separated
incidents into ‘traffic’ and ‘non-traffic’. For 33%,
police and coroner ’s reports resulted in re-coding of
‘traffic’ to ‘non-traffic’. Robertson and Nolan16 used
ICD-9 codes (specifically E820-E825) to identify
factors associated with low speed non-traffic death
circumstances in Victoria. They, too, had to use
supplementary state coroner data to identify
LSVRO fatalities.
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The CCYPCG uses the ICD-10 to code underlying and
multiple causes of death. While this classification system is
useful in promoting international comparability in the analysis
of mortality statistics, ICD-10 carries certain inherent limita-
tions, particularly in regards to the identification of LSVRO
incidents. To help overcome these limitations, the CCYPCG
primarily classifies deaths according to their circumstances.
Based on the information contained in the Police Report of
Death to a Coroner (this form is provided by the Office of the
State Coroner), CCYPCG is able to identify cases where the
ICD-10 code does not accurately reflect the circumstances of
death. This would ultimately have the outcome of inaccurate
rate representation. Data provided by the Queensland Health
Admitted Patients Data Collection (QHAPDC) shows that two
thirds (n¼10) of these fatalities would have been missed if
relying on hospital data alone.22
Risk factors in LSVRO fatalities
Few studies include children over 5 years of age, therefore it is
not known if LSVRO injury and death occur in older children.
Robinson16 and Murphy23 reported on deaths in children up to
15 years, but the small numbers of deaths makes comparison
difficult.
Dwelling types and specifically driveway design play a signif-
icant role in these often catastrophic events.24 25 The installation
of reversing cameras and sensors has been recommended,24 26 27
as has supervision of children and ongoing education of drivers
and parents.16 24 25
Purpose of this study
This study examines the incidence of fatal LSVROs in Queens-
land, Australia, and whether older children (aged 5e15 years) are
involved, over a 5 year period, with the aim of determining risk
factors that can inform injury prevention strategies. Epidemio-
logical surveillance of both fatal and non-fatal LSVROs is
essential, and adequate knowledge of the characteristics and
associated risk factors is necessary to understand and describe
the burden of injury.
METHODS
This is a retrospective analysis of 0e15-year-old children fatally
injured in LSVROs between January 2004 and December 2008 in
Queensland using CCYPCG data through police and coroner ’s
reports. These data include age, gender, date and time of
incident, date of death, day of week of incident, coroner ’s
findings, cause of death (as per death registration), Accessibility/
Remoteness Index of Australia (ARIA) incident, place of usual
residence, Socio-Economic Indexes For Areas (SEIFA) status,
direction of vehicle, type of vehicle (make and model in most
cases), driver relationship to deceased, hospital attendance, and
Aboriginal or Torres Strait Islander status. A text description
provided additional information about the circumstances
surrounding each individual event. The SEIFA is an analytical
tool that enables investigation of the socioeconomic wellbeing of
Australian communities and which identifies areas of advantage
and disadvantage.
Ethical approval was obtained from: Children’s Health Service
District (Queensland), University of Queensland Human
EthicsCommittee,MaterHealth ServicesHumanResearch Ethics
Committee, Public Health Act, Director General Approval.
RESULTS
Demographic characteristics
LSVRO fatalities in children aged 0e15 years across Queensland
from January 2004 to December 2008 accounted for 15 of 44
(34%)28 pedestrian deaths in this age group. Table 2 shows the
age and gender breakdown of the fatalities. There were 15 deaths
(12 boys and three girls). The highest rate of deaths was in
children under 2 years old (n¼8, incidents¼14.7/100 000), with
no fatalities from 10e15 years. The majority of children killed
were under 5 years (n¼13, 86%, 4.8/100 000). Across all years,
87% were boys. Socioeconomic status was defined by SEIFA
scales,29 which are used by CCYPCG as a measure of advantage/
disadvantage, and take into account variables such as income,
education, and skills of the area in which the child resides.
Fatalities were evenly spread across each of the levels in the
SEIFA index, though the small numbers render comparisons
difficult. Most of the LSVRO deaths occurred in rural areas (four
in major cities, six inner regional, three outer regional, two
remote), using the ARIA (designation of degree of remoteness29),
and 87% (13/15) occurred on private property, while only two
occurred on a street/road.
Vehicle type involved in fatalities is described in table 3.
Almost half the fatalities (n¼7) were caused by a four wheel
drive (4WD) vehicle. Head injuries accounted for 10 of the
fatalities, but cause of death of the others differed with vehicle
type. In fatalities in 4WDs, six out of the seven were due to head
injury. Sedans were involved in four, two of which were due to
head injury, and two to head and chest trauma. Light
commercial vehicles (LCVs) were involved in three deaths, two
of which had multiple injuries and one a head injury. Five
mothers and six fathers were driving. The vehicle was reversing
in nine of the deaths, was moving forwards in five, and direction
was not recorded for one.
All LSVRO incidents occurred between 8:00 and 20:00dsix
between 8:00 and 11, two between 11:00 and 15:00, and seven
deaths occurred during the later afternoon/early evening (15:00
and 20:00).
Table 1 Run-over deaths of 0e5-year-olds by jurisdiction 2000/01 to
2005/06
2000/01 2001/02 2002/03 2003/04 2004/05 2005/06 Total
NSW 6 2 4 1 2 2 17
Queensland 1 1 2 4 4 0 12
WA 1 1 0 1 1 2 6
Victoria 2 0 2 3 0 1 8
SA 2 1 2 0 1 0 6
NT 1 1 0 0 0 0 2
Tasmania 0 0 0 0 0 0 0
ACT 0 0 0 0 0 0 0
Total 13 6 10 9 8 5 51
Table from Travelsafe Report, September 2007.17
ACT, Australian Capital Territory; NSW, New South Wales, NT, Northern Territories, SA,
South Australia, WA, Western Australia.
Table 2 Gender/age representation
Age group
Gender
Male (n) Female (n)
0e2 years 7 1
2e4 years 2 2
4e6 years 1 (4-year-old) 0
6e8 years 0 0
8e10 years 2 0
10e15 years 0 0
Injury Prevention 2011;17(Suppl 1):i10ei13. doi:10.1136/ip.2010.030304 i11
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DISCUSSION
In Queensland from 2004 to 2008, 34% of pedestrian deaths in
children aged 0e15 years were from LSVROs, compared with
Victoria in the period 1985 to 1995, where 15% of pedestrian
deaths were LSVRO fatalities.16 Similarly to New South Wales
and Victoria, males predominated.16 24 Fatalities did not seem to
differ according to socioeconomic scores. The majority of chil-
dren killed were under 5 years of age which is similar to New
Zealand.25 Such an age range is not surprising for this type of
injury, as toddlers classically are quick, small and hard to see, and
could be under the wheels of a car before a parent would know
he or she was missing. The Queensland Department of Trans-
port and Main Roads Registered Vehicle database30 shows that
4WD and LCVs represent 35% of vehicles on Queensland roads.
Perhaps the higher percentage of LSVROs in rural and remote
areas could be explained by the larger type of cars used in the
country, but with such small numbers, conclusions about this
could be reached only with more detailed enquiry. However, we
did show that 4WD and LCVs were more likely than any other
vehicle to be involved, concurring with previous reports.16 31
In Victoria, children in rural, rather than urban, regions were
more vulnerable to LSVROs16 and our findings support this.
Queensland has a higher percentage (48%) of its population in
rural communities compared to NSW (28.9%) and Victoria
(24.5%). This may be a significant contributing factor to
Queensland’s higher incidence rates for LSVROs; however, rural
children in Queensland are at significantly higher risk of death
due to the distances to major healthcare facilities29 than their
counterparts from the smaller states.
We concur with previous authors about four main areas for
prevention of LSVROs: adequate supervision of children23 and
not leaving children unsupervised in a vehicle32; separation of
driveway from play areas16 23; installation of reversing cameras
and sensors24 27; and the education of parents and caregivers.9 27
A specific, planned, nationwide programme about prevention of
LSVROincidents, basedonthese four strategies, is urgentlyneeded.
Limitations
Due to low numbers the analysis for this paper is descriptive,
and results are presented as tables and figures. Only data held by
CCYPCG were used, as further data from police and coroners’
records would have to be retrieved manually, and time precluded
such data extraction. Further work would enable data such as
the speed of the car involved, and nature of the injury that
contributed to death, to be determined.
We have examined only fatalities that occur as a consequence
of LSVROs. In order to determine the overall burden due to
LSVRO incidents, it is also important that non-fatal incidents
are investigated. Preliminary non-fatal data from QISU33
suggests a much greater number of incidents and involvement of
other vehicle types.
BENEFITS/DISADVANTAGES OF USING CHILD DEATH DATA
The CCYPCG now includes this specific cohort of deaths in
their annual report, making data about LSVRO fatalities acces-
sible. The CCYPCG child death review is able to provide fields of
data that would be otherwise unavailable (SEIFA of incident,
direction of vehicle, type of vehicle, driver relationship to
deceased and a text description, providing additional informa-
tion about the circumstances surrounding each individual
scenario). A custodian who collates such sensitive data from
a number of sources, and then makes these data readily acces-
sible to researchers, is a pioneering effort in database manage-
ment. Complete data that have searchable detail are invaluable
to interrogate otherwise unrecognisable injury mechanisms, as
well as identify accurate incidence rates and causal risk factors.
The challenge lies in linking such death data to injury data
across other various databases.
Implications for future research
In their inaugural report in 2005, the CCYPCG made a recom-
mendation to the Premier that the Parliamentary Travel Safe
Committee investigate and report on ways to reduce fatalities
and injuries to children from LSVRO incidents in Queensland.1
Linkages with other datasets, which will be possible in the
future, will allow existing death data on LSVRO incidents. Once
in place, a retrospective study of non-fatal LSVRO incidents in
Queensland children, from 1999 to 2008, will be undertaken.
Such a review will provide a greater understanding of the
circumstances surrounding non-fatal incidents. The effective-
ness of intervention measures such as vehicle and property
design changes and a state-wide education awareness campaign
currently underway in Queensland will thus be able to be
appropriately evaluated and implemented. In addition, such
work will establish a reliable system of surveillance to readily
identify LSVRO incidents and monitor them on an ongoing
basis. This study will provide an impetus for promoting inter-
ventions for this preventable injury.
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Table 3 Vehicle types involved in fatalities, January 2004 e December
2008
4 wheel
drive Sedan
Heavy
vehicle
Unknown
vehicle
Head injury 6 2 1 1
Head and chest trauma 2
Multiple injuries 1 2
Total 7 4 3 1
What is already known on the subject
< Identification using ICD codes is not currently effective in
capturing this injury mechanism of injury.
< The true extent of this mechanism in deaths is probably under-
reported.
< The 0-4 year old age group has been previously described as
most at risk, and 4WD vehicles the most commonly involved.
< Queensland has the highest fatality rate in Australia.
What this study adds
< The child death review team analysis of combined data from
police reports and coroners adds an insight into preventable
childhood injury mortality.
< Preliminary figures from non fatal injury from this mechanism
are reported indicating that this is a much larger problem than
mortality data implies.
< LSVRO incidents also occur in places other than the driveway.
< Characteristics derived from the child death review data have
acted as impetus for a state-wide education campaign.
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CORRESPONDENCE
Comparing apples with apples?
Abusive head trauma, drowning
and LSVROs
Head trauma in children, particularly as a
consequence of abuse, is an important
issue, and we support the need for interven-
tions in this area. We would, however, like
to clarify some potentially misleading infor-
mation published in the article by Kaltner
et al,1 regarding the incidence of abusive
head trauma (AHT) in Queensland in rela-
tion to other serious childhood trauma,
such as drowning and low-speed vehicle
run-overs (LSVROs).
Kaltner et al estimated that the incidence
rate (IR) for AHT (as defined by death or
admission to hospital for greater than 24 h)
among children aged 0–2 years in
Queensland during 2005–2008 was 6.7 per
100 000 per annum. Kaltner argued that the
IR for AHTwas higher than that for drown-
ing and LSVROs. However, the references
used for IRs related to drowning and
LSVROs are not comparable in several
respects. First, there is a 10-year gap
between the IRs for LSVROs and drowning
referenced by Kaltner et al, and the calcu-
lated AHT IRs. The Mackie2 data on drown-
ing are derived from 1992–1997, and the
data on LSVROs from the Queensland
Council on Paediatric Morbidity and
Mortality3 relate to 1994–1996. Second, the
IRs for drowning and LSVROs referred to by
Kaltner et al relate to fatalities, whereas the
IRs calculated for AHT relate to hospital
admissions and fatalities. Third, Kaltner et al
used data relating to 0–4-year-old children in
their IR calculations, whereas the referenced
IRs for drownings and LSVROs relate to
0–5-year-olds (drownings) and 0–4-year-olds
(LSVROs), respectively. We suggest that for
these three reasons, it is not appropriate to
compare IRs calculated for AHTand drown-
ings/LSVROs.
We present, for alternative consideration,
IRs calculated from two recently completed
studies on drowning and LSVROs, funded
by the Queensland Injury Prevention
Council. In these studies, data from multiple
sources (death, hospital admission,
Emergency Department presentation, ambu-
lance) were linked to calculate IRs for fatal
and non-fatal drowning (2002–2008) and
LSVRO incidents (1999–2009).4 5 From data
collected for these two studies, we have cal-
culated IRs for drownings and for LSVROs
using the same definitions employed by
Kaltner et al for AHT (ie, fatalities and
admission to hospital for 24 h or more), for
0–2-year-old children in Queensland, for the
same time period (2005–2008). The compar-
able IRs are as follows: drowning IR=65.27
per 100 000 per annum; LSVRO IR=42.06
per 100 000 per annum. These IRs are much
higher than those referenced by Kaltner et al
(drowning: 4.6; LSVRO: 2.4).
This information is yet to be publicly
released, and highlights the value of linked
data when exploring injury issues. The diffi-
culties associated with obtaining these data
may explain why Kaltner et al reported IRs
that were not directly comparable. This also
reinforces the importance of defining serious
injury to allow comparison of like with like.6
There is currently no linked health
dataset in Queensland. Linked data to
obtain accurate, contemporary and crucial
information regarding injury are only avail-
able on a project-by-project basis, when spe-
cific funding, ethical approval and access
approval (via the Director General of
Queensland Health), are obtained. In add-
ition, funding for the Queensland Trauma
Registry was recently terminated, thus
losing another vital source of information
about injury in Queensland. As highlighted
earlier this year in this journal, reliable
information about injuries fundamentally
underpins good injury prevention.7
There is no doubt that AHT among
young children is an important issue and
one that deserves increased attention and
focus on prevention. However, this does not
diminish the importance of other causes of
serious and fatal injuries among young chil-
dren, such as drowning and LSVROs. We
advocate for urgent attention on better data
collection regarding serious injuries in
Queensland to facilitate prevention strat-
egies for all injuries among children.
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1 Application process 
Before completing this form, please ensure you have read all relevant documentation outlined below.  
OHMR Applied research Grant submission 
Step The OHMR recommends that applicant: 
1 Read OHMR Applied Research Grant guidelines  
(PDF) 
2 Read “Research for a Healthier Future 2020: Health and Medical Research 
Development Strategy” (PDF) 
3 Read Legal Requirements Document (PDF) 
4 Complete this form 
5 Apply online 
2 Application instructions  
OHMR project grant applicants are asked to submit their application using the relevant form provided 
(this document): 
 ensuring that all sections are completed. Sections that are not relevant must not be deleted - 
record as ‘not applicable’ 
 using Arial 10.5 point 
 single-spaced font 
 2 cm page margins. 
Please ensure that the declarations in Section 13 are signed and dated by the recipient and relevant 
personnel from the health facility. 
Applications should be submitted using the online facility on the OHMR website by close of business 
(5pm AEST) on 31 January 2012.  
OHMR will not accept late submissions. Applicants who do not have access to internet connection are 
required to contact OHMR to organise submission of their application. 
The electronic submission of this document will be:  
 in Adobe Acrobat Portable Document Format file (.pdf) compatible with version 9 of Adobe 
Acrobat 
 using the following naming convention below for the file name (do not include spaces): 
    
  
Ensure that you do not include spaces in the file name, as this may prevent your application being 
successfully submitted.  
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Applicants have the option of submitting the final signed certification page as part of their application 
(preferred), or as a second separate attachment with file name: 
 
 
 
Applications must be submitted by 5.00pm AEST 31 January 2012.  
The OHMR will not accept late submissions 
3 Applied Research Grant categories 
Please indicate below, the applied research grant you are applying for. Please note that as a Chief 
Investigator (CI) you are only eligible to apply for one of the following categories.  
3.1 Category 1 grants – Population Health Grants   
 Targeted innovative research projects up to 12 months duration (maximum $110,000/grant) 
 Targeted innovative research projects up to three years duration (maximum $500,000/grant) 
3.2 Category 2 grants – Injury Prevention Grants   
      Targeted innovative research priorities up to 12 months duration (maximum $170,000/grant)  
4 Personal details of Chief Investigator 
Personal Details of Chief Investigator 
Family name Kimble 
Given name(s) Roy 
Title  Professor 
Gender Male 
Postal address  University of Queensland Department of Paediatrics & Child Health, 3rd Floor Foundation Building 
Postal address  Royal Children’s Hospital 
Suburb/town Herston 
State Queensland 
Postcode 4029 
Country Australia 
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Courier address (Line 1) University of Queensland Department of Paediatrics & Child Health,  
Courier address (Line 2) 3rd Floor Foundation Building, Royal Children’s Hospital 
Suburb/town Herston 
State Queensland 
Postcode 4029 
Country Australia 
Office phone number 07 3636 8513 
Facsimile number 07 3365 5455 
Mobile phone number 0439 714 360 
Email address (please ensure 
that this is correct, as contact 
will be via email in the first 
instance) 
royk@uq.edu.au 
Secondary email address Roy_Kimble@health.qld.gov.au 
 
Citizenship / resident details of chief investigator 
Citizenship Australian 
If not an Australian citizen, 
please indicate if you are a 
permanent or temporary 
resident, or hold a Special 
Category Visa 
Not applicable 
If not a holder of the above, has 
a residency permit or a Special 
Category Visa been sought? 
Please provide details. 
Not applicable 
 
Equal employment / diversity information - Please indicate if you (the chief investigator) belong to 
one of the following groups. The completion of this section is voluntary. 
People with a disability No 
People from a non-English 
speaking background  No 
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Aboriginal  No 
Torres Strait Islander  No 
Australian South Sea Islander  No 
5 Qualifications of Chief Investigator 
Academic/research qualifications - Copy and paste the tables below as many times as required. 
Academic qualification  
(e.g. BSc., MSc, PhD) 
MD     (Degree of Doctor of Medicine is the highest degree awarded 
by the University of Queensland Health Sciences Faculty) 
Institution University of Queensland 
Year 2008 
Topic Paediatric Burns 
Academic/research qualifications  
Academic qualification  
(e.g. BSc., MSc, PhD) MBChB 
Institution University of Glasgow 
Year 1995 
Topic Medicine 
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6 Current Appointments of Chief Investigator 
Copy and paste the table below as many times as required for each separate appointment. Please 
include any relevant research or academic appointment. 
Current research, academic  or clinical appointments  
Job title (e.g. Head of School, senior  
research fellow) 
Director of Trauma (MO4) 
Organisation (e.g. The University of 
Queensland) 
Royal Children’s Hospital 
Location (e.g. St Lucia campus, 
Herston campus, Ipswich campus) 
Herston 
Current status of position (e.g. 
permanent full time/temporary full 
time/part-time/contract) 
Permanent as part of full time employment 
 
Current research, academic  or clinical appointments  
Job title (e.g. Head of School, senior  
research fellow) 
Director of Paediatric Trauma 
Organisation (e.g. The University of 
Queensland) 
Queensland State-wide Trauma Clinical Network  
Location (e.g. St Lucia campus, 
Herston campus, Ipswich campus) 
State-wide 
Current status of position (e.g. 
permanent full time/temporary full 
time/part-time/contract) 
Permanent as part of full time employment (will be subject to 
periodical review) 
 
 
 
185
Applicant’s name: Professor Roy Kimble from The University of Queensland 
 
Application form 8of 82 
Prepared by the Office of Health and Medical Research | October 2011 
http://www.health.qld.gov.au/ohmr | ohmr_funding@health.qld.gov.au | 3405 6121 
Current research, academic  or clinical appointments  
Job title (e.g. Head of School, senior  
research fellow) 
Director of Burns (MO4) 
Organisation (e.g. The University of 
Queensland) 
Royal Children’s Hospital 
Location (e.g. St Lucia campus, 
Herston campus, Ipswich campus) 
Herston 
Current status of position (e.g. 
permanent full time/temporary full 
time/part-time/contract) 
Permanent as part of full time employment  
 
Current research, academic  or clinical appointments  
Job title (e.g. Head of School, senior  
research fellow) 
Consultant Paediatric Surgeon & Urologist (MO4) 
Organisation (e.g. The University of 
Queensland) 
Cross City Department of Paediatric Surgery 
 
Location (e.g. St Lucia campus, 
Herston campus, Ipswich campus) 
Royal Children’s Hospital & Mater Children’s Hospital, Brisbane 
Current status of position (e.g. 
permanent full time/temporary full 
time/part-time/contract) 
Permanent full time 
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Current research, academic  or clinical appointments  
Job title (e.g. Head of School, senior  
research fellow) 
Professor 
Organisation (e.g. The University of 
Queensland) 
University of Queensland 
Location (e.g. St Lucia campus, 
Herston campus, Ipswich campus) 
University of Queensland Department of Paediatrics & Child 
Health, Royal Children’s Hospital 
Current status of position (e.g. 
permanent full time/temporary full 
time/part-time/contract) 
Permanent as part of full time employment (will be subject to 
periodical review) 
 
 
Current research, academic  or clinical appointments  
Job title (e.g. Head of School, senior  
research fellow) 
Professor and Director of The Centre for Children’s Burns & 
Trauma Research 
Organisation (e.g. The University of 
Queensland) 
Queensland Children’s Medical Research Institute (QCMRI) 
Location (e.g. St Lucia campus, 
Herston campus, Ipswich campus) 
Royal Children’s Hospital 
Current status of position (e.g. 
permanent full time/temporary full 
time/part-time/contract) 
Permanent as part of full time employment  
 
 
 
 
187
Applicant’s name: Professor Roy Kimble from The University of Queensland 
 
Application form 10of 82 
Prepared by the Office of Health and Medical Research | October 2011 
http://www.health.qld.gov.au/ohmr | ohmr_funding@health.qld.gov.au | 3405 6121 
Current research, academic  or clinical appointments  
Job title (e.g. Head of School, senior  
research fellow) 
Adjunct Professor 
Organisation (e.g. The University of 
Queensland) 
Queensland University of Technology 
Location (e.g. St Lucia campus, 
Herston campus, Ipswich campus) 
Herston 
Current status of position (e.g. 
permanent full time/temporary full 
time/part-time/contract) 
Honorary Position (will be subject to periodical review) 
 
 
Current research, academic  or clinical appointments  
Job title (e.g. Head of School, senior  
research fellow) 
Vice President 
Organisation (e.g. The University of 
Queensland) 
Kidsafe Queensland 
Location (e.g. St Lucia campus, 
Herston campus, Ipswich campus) 
Herston 
Current status of position (e.g. 
permanent full time/temporary full 
time/part-time/contract) 
Reviewed Periodically  
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Current research, academic  or clinical appointments  
Job title (e.g. Head of School, senior  
research fellow) 
Board Member 
Organisation (e.g. The University of 
Queensland) 
Injury Prevention Council of Queensland 
Location (e.g. St Lucia campus, 
Herston campus, Ipswich campus) 
Brisbane 
Current status of position (e.g. 
permanent full time/temporary full 
time/part-time/contract) 
Member (will be subject to periodical review) 
 
 
Current research, academic  or clinical appointments  
Job title (e.g. Head of School, senior  
research fellow) 
Research Committee Member 
Organisation (e.g. The University of 
Queensland) 
Queensland Trauma Registry 
Location (e.g. St Lucia campus, 
Herston campus, Ipswich campus) 
Herston 
Current status of position (e.g. 
permanent full time/temporary full 
time/part-time/contract) 
Member (will be subject to periodical review) 
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Clinical qualifications - Copy and paste the tables below as many times as required. 
Professional Qualification  
(e.g. certificate, FRACS) FRACS (Paediatric Surgery) 
Institution  
 Royal Australasian College of Surgeons 
Year  1997 
Professional Qualification  
(e.g. certificate, FRACS) FRCS (General Surgery) 
Institution Royal College of Physicians & Surgeons of Glasgow 
Year 1990 
Clinical Registrations - Copy and paste the tables below as many times as required. 
Clinical registration type  
(e.g. general) Specialist 
Professional body and 
jurisdiction  AHPRA 
Registration number MED0001407681 
Status (e.g. current) Current 
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7 Proposed area of research 
7.1 Please provide details of your application for research funding   
Details of application for research funding   
Grant Category    Category 1 grants (Population Health)  
  Category 2 grants (Injury Prevention) 
Health priority  Category 1 grants (Population Health)   
 Innovative application of technology to support behaviour 
changes and healthy lifestyle choices, including:  
o Increased physical activity 
o Reduced sedentary behaviour, and  
o Improved nutrition   
    Enhance the capacity of local government to promote and 
support healthy lifestyle choices and deliver programs and 
services consistent with this objective  
   Innovation in the prevention of chronic disease including type 2 
diabetes 
Category 2 grants (Injury Prevention)   
  The development of a prospective data collection system for 
identification of cases and risk factors for low speed vehicle 
runovers   
      Analysis of physical injury data linked to the recovery phase 
of natural disasters and identification of risk reduction 
strategies and/or prevention opportunities    
      Effectiveness of community based falls prevention  programs 
amongst older Queenslanders from the following at risk 
populations: 
o Cognitively impaired   
o Culturally and linguistically diverse communities and/or  
o Aboriginal and Torres Strait Islander communities.  
  
To assist in providing appropriate peer review for your application and for statistical and reporting 
purposes please provide the most appropriate descriptors from the lists provided by the National Health 
and Medical Research Council. 
http://www.nhmrc.gov.au/grants/policy/keywords.htm 
Socio-economic objective Select at least 1 but no more than 5 objectives  
Public Health: Child health, Injury control 
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Details of application for research funding   
Research keywords/phrases Select at least 3 but no more than 5 research 
keywords/phrases  
Injury prevention, Child health, Motor vehicle accidents, Data 
bases 
Health keywords/phrases Select at least 3 but no more than 5 health keywords/phrases 
Injury prevention, Child health, Motor vehicle accidents, Data 
bases 
Plain English summary Provide up to five sentences that best encapsulate the research 
in lay terms. (This may be used in the OHMR promotions 
and/or media releases).  
On average three children aged 0-15 years in Queensland 
are killed every year from motor vehicles travelling at low 
speed, most of these incidents occurring in the home 
driveway. For every child killed there are 70 children injured, 
40 having injuries serious enough to require hospital 
admission. At present detailed data on these injuries are 
difficult to obtain, making it hard to identify and develop 
strategies to firstly reduce the incidence and secondly 
monitor the success of any intervention. This project aims to 
develop a comprehensive and sustainable prospective data 
collection system for identification of cases and risk factors 
for low speed vehicle run-over incidents.  This project is a 
collaboration between all the major stakeholders for this 
issue in Queensland. 
 
8 Selection criteria 1 – Research quality (40%) 
In your answers, please ensure you address the selection criterion in Section 5 of the OHMR Applied 
Research Grant Guidelines (PDF).  
 
8.1 Research plan  
Title of research project (maximum 100 words) 
The development of a sustainable prospective data collection system to identify cases and risk factors 
for low speed vehicle run-over incidents by a collaborative of Queensland’s major injury prevention 
stakeholders using a standardised definition & questionnaire across the forensic & health system. 
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Brief background/rationale  (Maximum 1 page). 
Preventable injuries to children are a significant burden on society including a considerable cost to the 
health care system. The term “low speed vehicle run-over” (LSVRO) encompasses incidents where a 
pedestrian, usually a child is injured or killed by a slow moving vehicle in either a traffic or non traffic 
area.1 As most of these deaths & injuries are preventable & result when a parent or close relative is 
driving the vehicle, the cost in psychological terms for the family are high, often leading to extensive 
grief counseling and frequently a breakdown of the family unit.2  
                                                                                 
LSVRO incidents were first reported in 1964 in USA,3 since then a stream of reports have emerged 
from several countries including USA,4-17 Canada,18-19 UK,20 New Zealand,21-24 Australia25-29 and 
Brazil30. In Australia, a mean of nine children aged 0-5yrs are fatally run over each year.31 After pool 
drowning, LSVROs are the second largest cause of death from injury for children aged 1-4yrs.32 
Furthermore, Queensland has significantly higher per population fatalities than in the rest of Australia.33 
LSVRO incidents in Queensland were highlighted in a report from the Commission for Children and 
Young People and Child Guardian (CCYPCG) – Child Death Review team which recommended an 
investigation on ways to reduce LSVRO fatalities and injuries to children through research, education 
and consultation, and for mandatory requirements for dwellings.1,31  A study by the CIs on this grant 
determined the incidence of fatalities in Queensland among children aged 0 -15 years from the five 
years from Jan 2004 to Dec 2008. There were 15 deaths (3 per year) (12M:3F, 5yr rate:1.7/100,000), 
over half were aged <2 years of age (n=8, 5yr rate:15/100,000).  Most (13/15) of the incidents occurred 
on private property, and only two occurred on a road. Almost half of the fatalities were caused by a four 
wheel drive (4WD) vehicle, large family sedans were involved in four fatalities, and heavy vehicles were 
involved in three deaths. In 11 of the fatalities, parents were the driver of the vehicle involved (mothers: 
5, fathers: 6). In nine, the vehicle involved was reversing before it came in contact with the child.  
Fatalities occurred in each of the socio-economic indexes for areas (SEIFA) levels.29,34 Another study 
by the CIs (unpublished data) showed that from Jan 1999 to Dec 2009 on average three Queensland 
children aged 0-15yrs were involved in an LSVRO incident every week, with figures being relatively 
constant over time. Half of the children had injuries severe enough to warrant admission to hospital. 
Consistent with fatality data, 0‐4 year olds were the most commonly injured, and boys more often than 
girls. Currently, very little data exist on vehicle type involved in non-fatalities, but the sparse data 
available indicate that the majority of incidents involve a vehicle other than a 4WD.35 Data published 
from the Queensland Trauma Registry show that the most common injuries are fractures, mainly to the 
lower extremity, followed by injuries to an internal organ, open wounds and intracranial injuries.36       
 
Several studies have been completed that have identified potential risk factors for LSVROs such as 
supervision behaviour of parents, home, driveway and vehicle design14, 17, 21-28. Consequently, 
researchers have recommended changes to property design (separation of driveway from play areas), 
vehicle design (reversing cameras) and education to modify driver and carer behaviour.28-29   However, 
there are methodological issues with these studies. Much more detailed information is required in order 
to develop effective injury prevention strategies to prevent fatal and nonfatal LSVRO incidents. In 
addition, the lack of systematic documentation of risk factors in current data systems limits further 
analysis of the potential for proposed prevention strategies to be successful. 29 This proposal is 
designed to address the significant shortcomings of the current systems. 
 
In Queensland the identification of LSVRO incidents is time-consuming and resource intensive. A lack 
of a common definition across different data sources and inconsistent coding due to a lack of a specific 
code makes it highly likely that LSVRO incidents are under-reported.29 Even if the task of ascertaining 
cases accurately could be achieved, detailed information that is required to inform any prevention 
measures is not consistently recorded in the current forensic & health record systems. This proposal is 
designed to address the significant shortcomings of the current systems. This collaborative brings 
together all potential managers of forensic & health data sources used for case and risk factor 
identification of LSVRO incidents. The project aims to establish a collaborative working group that will 
agree on standardised definitions and questionnaires to be used across the forensic and health trauma 
system. Prospectively identifying LSVRO cases & collecting standardized data on risk factors will 
improve understanding & allow better design & monitoring of intervention strategies. 
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Brief background/rationale  (Maximum 1 page). 
 
1. CCYPCG. Annual Report Deaths of Children and Young People 2004-05.Queensland: 
Commission for children and Young People and Child Guardian, 2005. 
2. Webster G, Daisley A, King N. Relationship and family breakdown following acquired brain injury: 
the role of the rehabilitation team. Brain Inj. 1999 Aug;13(8):593-603. 
3. Kravitz H, Korach A. Deaths Due To Car Driveway Accidents. Illinois Medical Journal 1964;126: 
688 
4. Kravitz H, Korach A. Deaths in suburbia Clin Pediatr 1966;5:266-267 
5. Bell M, Ternberg J, Bower R. Low velocity vehicular injuries in childrend"run-over" accidents. 
Pediatrics 1980;66:628-31. 
6. Tanz R, Christoffel K. Pedestrian injury. The next motor vehicle injury challenge. Am Dis Child 
1985;139:1187-90. 
7. Williams A. Children killed in falls from motor vehicles. Pediatrics 1981;68:576-8 
8.  Winn D, Agran P, Castillo D. Pedestrian injuries to children younger than 5 years of age. 
Pediatrics 1991;88:776-82. 
9.  Wright M. Non-ambulatroy “pedestrians”: infants injured by motor vehicles in driveways. Clin 
Pediatr (Phila) 1998;37:515-17. 
10. Agran P, Winn D, Anderson C. Differences in child pedestrian injury events by location. 
Pediatrics 1994;93:284-8. 
11. Agran P, Winn D, Anderson C, et al. The role of the physical and traffic environment in child 
pedestrian injuries. Pediatrics 1996;98:1096-103. 
12. Patrick D, Bernsard D, Moore E, et al. Driveway crush injuries in young children: a highly lethal, 
devastating, and potentially preventable event. J Pediatr Surg 1998;33:1712-15. 
13. Schieber R, Thompson N. Developmental risk factors for childhood pedestrian injuries. Inj Prev 
1996;2:228-36.  
14. Fenton SJ, Scaife ER, Meyers RL, Hansen KW, Firth SD. The prevalence of driveway back-over 
injuries in the era of sports utility vehicles. J Pediatr Surg. 2005;40(12):1964-8.  
15. Nadler EP, Courcoulas AP, Gardner MJ, Ford HR. Driveway injuries in children: risk factors, 
morbidity, and mortality. Pediatrics. 2001;108(2):326-8.  
16. Stark R, Lee S, Neville A, Putnam B, Bricker S. Common denominators in death from pediatric 
back-over trauma. Am Surg. 2011 Oct;77(10):1420-2. 
17. Pinkney KA, Smith A, Mann NC, Mower GD, Davis A, Dean JM. Risk of pediatric back-over 
injuries in residential driveways by vehicle type. Pediatr Emerg Care. 2006;22(6):402-7.  
18. Brison R, Wicklund K, Mueller B. Fatal pedestrian injuries to young children a different pattern of 
injury. Am J Public Health 1988;78:793-5. 
19. Nhan C, Rothman L, Slater M, Howard A. Back-over collisions in child pedestrians from the 
Canadian Hospitals Injury Reporting and Prevention Program. Traf Inj Prev. 2009;10(4):350-3. 
20. Campbell-Hewson G, Egleston C, Cope A. Traumatic asphyxia in children. J Accid Emerg Med 
1997;14:47-9. 
21. Roberts I, Norton R, Jackson R. Driveway-related child pedestrian injuries: a case control study. 
Pediatrics 1995;95:405-8. 
22. Murphy F, White S, Morreau P. Driveway-related motor vehicle injuries in the paediatric 
population: a preventable tragedy. N Z Med J 2002;5:1160.   
23. Shepherd M, Austin P, Chambers J. Driveway runover, the influence of the built environment: a 
case control study. J Paediatr Child Health. 2010 Dec;46(12):760-7.  
24. Hsiao KH, Newbury C, Bartlett N, Dansey R, Morreau P, Hamill J. Paediatric driveway run-over 
injuries: time to redesign? N Z Med J. 2009 Jul 3;122(1298):17-24. 
25. Stevenson M. Childhood pedestrian injuries: what can changes to the road environment 
achieve? Aust N Z J Public Health 1997;21:33-7. 
26. Robinson P, Nolan T. Paediatric slow-speed non-traffic fatalities: Victoria, Australia,1985-1995. 
Accid Anal Prev 1997;29:731-7. 
27. Davey J, Clark D, Freeman M, et al. The prevalence and characteristics of paediatric driveway 
accidents in Queensland. J Australas Coll Road Saf 2007;18:34-40. 
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Brief background/rationale  (Maximum 1 page). 
28. Holland AJ, Ross FI, Manglick P, Fahy FE, Cass DT. Driveway motor vehicle injuries in children: 
a prospective review of injury circumstances. Med J Aust. 2006 Mar 20;184(6):311. 
29. B Griffin,  K Watt,  B Wallis,  L Shields, R Kimble: Paediatric low speed vehicle run-over fatalities in 
Queensland. Injury Prevention 2011;17:i10-i13 
30. Cavalcanti AL, Barros de Alencar CR. Injuries to the head and face in 0-4-year-old child victims 
of fatal external causes in Campina Grande, PB, Brazil. Turk J Pediatr. 2010;52(6):612-7. 
31. Parliamentary Travelsafe Committee. Investigation Into Child Deaths And Injuries From Low 
Speed Vehicle Run-Overs. Queensland: Queensland Parliament, 2007. 
32. Hockey R, Miles E, Barker R, Low speed run-overs of young children in QLD, Injury Bulletin no. 
76, Queensland Injury Surveillance Unit available online at: 
http://www.qisu.org.au/ModCoreFilesUploaded/Bulletin_76114.pdf  
33. Queensland Council on Obstetric and Paediatric Morbidity and Mortality (1998). Maternal, 
perinatal and paediatric morbidity and mortality 1994 to 1996. Brisbane: QCOPMM. 
34. Kimble, R., Wallis, B., Nixon, J., Watt, K., Cass, D., Gillen, T. and Griffin, B (2010). 10 year 
review of low speed vehicle run-overs in 0-15 year olds across Queensland. Injury Prevention. 
16(Suppl. 1): A97  
35. Watt K: Low Speed Vehicle Run‐Over Incidents in Queensland: Actions from a 10 Year 
Review in Queensland. 10th National Conference on Injury Prevention and Safety Promotion. 
Abstract book CS22, Nov 2011 
36. Driveway run-overs. Queensland Trauma Review Article, Queensland Trauma Registry, Feb 
2010 http://www.uq.edu.au/conrod/index.html?page=100412  
 
Aims and rationale of research (Maximum 5 sentences). 
 The primary aim of the proposed research is to establish a reliable and sustainable system 
of surveillance to readily identify LSVRO incidents and monitor them on an on-going basis. 
  
 We propose to refine and augment current prospective data collection systems across 
multiple agencies in order to better identify and understand risk factors surrounding LSVRO 
incidents in Queensland.  
 
 Data will also be used to develop a set of specific recommendations that will inform 
targeted injury prevention strategies (behavioral and environmental) to reduce LSVRO 
events. 
 
 This research will include an evaluative component to study operational elements and data 
quality. 
 
 A further aim of this research is to model a sustainable, prospective data collection process 
that can be implemented in similar data systems nationally, and provides a model for the 
investigation of additional injury mechanisms. 
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Research hypothesis (Maximum 5 sentences). 
Comprehensive data on LSVRO incidents are currently not available, and data must be accessed from 
a number of sources. We propose that: 
 This collaborative strategy will facilitate the development of a substantive sustainable data 
collecting system that will allow accurate ascertainment of LSVRO incidents and 
identification of risk factors. 
 
 Analyses of data collected from the prospective system will be used to inform the 
development of a range of injury prevention interventions to reduce LSVRO incidents, 
which members of the collaborative can potentially translate into practice (e.g., product 
design, legislation, policy, etc) 
 
 Analyses of data collected from the prospective system will demonstrate the capacity and 
utility of the system through major improvements in data quality and capture when 
compared to existing, routinely collected data. 
 
 Data collected through the sustained prospective system will allow future monitoring of the 
impact and effectiveness of interventions developed as a consequence of data obtained 
through this collaborative. 
 
 This system should be transferable to other states in Australia to improve collection at a 
national level, and provide a model for the investigation of additional injury priorities. 
 
Brief methodology  
Include relevant technologies, statistical and analytical methods (Maximum 1 page).  
In forming this tender, the collaborative has drawn together data custodians & experts in the data 
collection field who have influence over the design of & training in forensic & health trauma data 
collection. The developments achieved will be sustainably maintained through incorporating improved 
prospective data collection strategies into routine business.  Three of the investigators in this 
collaborative were also CIs of the QIPC-funded 10yr Retrospective Review of Linked Data on LSVRO in 
QLD. In the final report from this project, gaps in data relating to LSVRO incidents obtained through 
existing routinely collected sources were identified. This report will be used by the collaborative as a 
platform to inform the prospective data collection, ensuring a rigorous foundation for designing & 
implementing changes to current data collection tools & systems. The collaborative will meet monthly 
for the first 6 months of the grant in order to: 1) Agree on case definition & key data items that will be 
addressed in prospective data collection; 2) Allocate specified data questions to individual working 
groups, according to expertise & point of data collection. 3) Review progress in implementation of new 
data collection design & trouble shoot. The proposed methodology aims to formalise processes that 
currently exist haphazardly & inconsistently. Data capture points for development are as follows:  
Queensland Ambulance Service (QAS): Broaden data that is captured for a LSVRO incident, 
including patient environment at the scene. Development of agreed referral pattern to Forensic Crash 
Unit (FCU) for severe cases (this process already exists for fatal cases but is not formalised).  
Forensic Crash Unit (FCU) of Queensland Police Service: Expanded role in attending severe nonfatal 
cases, with referral of the case either through QAS or the Hospital Trauma Service. The involvement of 
FCU will greatly improve data concerning the dynamics of the event including information relevant to 
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Brief methodology  
Include relevant technologies, statistical and analytical methods (Maximum 1 page).  
the scene. This information will be crucial specifically in relation to environmental aspects which may be 
amenable to modification, & information regarding vehicle driver characteristics. 
Commission for Children & Young People & Child Guardian (CCYPCG) / The Coroner’s Office: 
Compilation & tracking of fatal incidents using an augmented data collection process. CCYPCG data 
are vital to the system as this is currently the only comprehensive source of data for pre-hospital 
fatalities.  A proforma will be developed which will improve the quality of the data collected in relation to 
LSVRO events  
Departments of Emergency Medicine (DEM): refining presenting complaint information within EDIS & 
development of statewide brief ‘pop-up’ window triggered by presenting complaint. A new presenting 
complaint code system will shortly be introduced which will allow identification of paediatric motor 
vehicle crash cases. The pop-up will allow identification of LSVRO cases presenting to the majority of 
large DEMs in QLD regardless of admission status.   
QLD Injury Surveillance Unit (QISU): Augmentation of data collected by QISU. QISU data is collected 
in several EDIS hospitals, as well as other hospitals currently using HBCIS & paper data collection. 
Therefore, the QISU system provides a broader estimation of the burden of LSVRO injury across more 
rural areas of the state. The QISU data is vital to obtain patient information of non admitted children or 
those discharged within 24hrs, as this will not be collected by The Queensland Trauma Registry or 
CCYPCG. A higher level of detail about the injury location & mechanism that expand on the skeleton 
data available through the EDIS system are recorded by QISU. The QISU system will be enhanced to 
prospectively identify LSVRO incidents during the data import & validation process & record available 
details of the injury mechanism. 
Paed Trauma Services (RCH, MCH & Townsville Hosp). Creation of a LSVRO proforma to be filled in 
during admission. This will also require the creation of a system whereby the Trauma CNC in Brisbane 
is alerted that a child involved in an LSVRO has been admitted to a Queensland Hospital (probably via 
a daily review of EDIS data at each hospital). The Trauma CNC can then facilitate the proforma to be 
completed in the base hospital. The Paed Trauma Service in Brisbane can follow-up as to whether a 
referral is required to FCU.  
Queensland Trauma Registry (QTR): Currently gathers data on patients who are admitted for ≥24 
hours or who have ISS >16 to 20 QLD hospitals, & all in-hospital fatalities. Analyses of retrospective 
linked data on paediatric LSVRO in QLD indicates that approximately 84% of LSVRO events that 
results in hospitalization will be captured by including QTR data. Existing QTR datasets will be 
enhanced by creating extra fields, which will require substantive modifications of the existing database. 
The LSVRO proforma will greatly enhance this process. Increased awareness through QTR data entry 
will enhance data collection as many of the QTR staff are triage educators in local EDs.   
There will be 2 evaluative components of this research: 1) evaluation of the quality & completeness of 
data collected through the prospective system; 2) system evaluation.. 
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Key team members  
In this section include all key team members/co-investigators (maximum 6). Please include each 
co-investigator’s name, job title, place of employment and role in the project team.   
The group will provide cross-sectoral coordination to develop an integrated & streamlined approach to 
LSVRO data collection across the entire system. Representatives on the collaborative will be charged 
with identifying & effecting changes in their organisations / agencies in order to enact the prospective 
data collection system (& make it sustainable); through mechanisms such as modified data collection 
proformas, data collection practices & data elements. 
CHIEF INVESTIGATOR  
Professor Roy Kimble: Director, Centre for Children’s Burns & Trauma Research (CCBTR), 
Queensland Children’s Medical Research Institute (QCMRI), University of Queensland. Director of 
Paediatric Trauma, State-wide Trauma Clinical Network. Consultant Paediatric Surgeon & Director of 
Burns & Trauma, Mater and Royal Children’s Hospitals. Vice President, Kidsafe Queensland. Member, 
Queensland Trauma Registry Scientific Committee. Board Member, Queensland injury Prevention 
Council.  
Professor Kimble will have primary responsibility for supervision of the project and will lead the 
collaborative. His role as Director of Paediatric Trauma within the State-wide Trauma Clinical Network 
will facilitate sustainability of the proposed prospective data collection system.  
CO-INVESTIGATORS  
Dr Ruth Barker: Director, Queensland Injury Surveillance Unit & Consultant Emergency Paediatrician, 
Mater Children’s Hospital, Brisbane. Member of the State-wide EDIS (Emergency Department 
Information Systems) users reference group. Board Member, Queensland injury Prevention Council.  
Dr Barker is a key member of the collaborative in relation to overseeing and facilitating modifications to 
the QISU database, as well as the EDIS data system, & assisting with the evaluation of routinely 
collected health data. As Director of QISU, Dr Barker will assist with provision of data for the project, 
and will be crucial in ensuring sustainability of the proposed prospective system.  
A/Professor Kerrianne Watt: A/Professor in Research Methodology/Epidemiology, Anton Breinl 
Centre, School of Public Health, Tropical Medicine and Rehabilitation Sciences, James Cook 
University, Townsville.   
A/Professor Watt will be responsible for oversight of analyses and interpretation of data collected 
through the prospective collection system in order to quantify LSVRO incidents and identify risk factors. 
A/Professor Watt was a CI of the QIPC-funded Analyses of 10 Years of Retrospective Linked Data on 
LSVROs in QLD, and has broader expertise in relation to injury-related data collected from all relevant 
sources. A/Professor Watt is based in Townsville so will have an integral in liaising with hospital staff at 
Townsville Hospital. 
A/Professor Cliff Pollard: Director, Queensland Trauma Registry (QTR), Centre of National Research 
on Disability and Rehabilitation Medicine (CONROD), University of Queensland. Chair, State-wide 
Trauma Clinical Network (STCN). Consultant Surgeon & Director of Trauma, Royal Brisbane & 
Women’s Hospital.  
As Director of QTR, A/Professor Pollard will be responsible for overseeing the required modifications to 
the QTR database, and associated protocol changes. In his additional role as Chair of the Sate-wide 
Trauma Clinical Network, he will work with Professor Kimble to ensure sustainability of the proposed 
prospective data collection system through the STCN.  
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Key team members  
In this section include all key team members/co-investigators (maximum 6). Please include each 
co-investigator’s name, job title, place of employment and role in the project team.   
Dr Kirsten McKenzie: Senior Research Fellow, Centre for Accident Research & Road Safety 
Queensland (CARRS-Q) & National Centre for Health Information Research & Training (NCHIRT), 
Queensland University of Technology, Kelvin Grove Campus, Brisbane.  
Dr McKenzie will be responsible for the evaluation component of this proposal (comparison of data 
collected through routinely collected sources with data from prospective system), which will 
demonstrate the capacity and utility of the prospective data collection system. This is a crucial 
component of the proposal. Dr McKenzie has expertise in injury surveillance and coding issues. She 
will represent NCHIRT and CARRS-Q and will be assisted by other senior staff from CARRS-Q where 
required (e.g., Dr Alexia Lennon and Dr Kerry Armstrong). This component of the study will evaluate the 
completeness of injury information recorded across core information sources for LSVRO cases 
presenting to the major paediatric hospitals in Qld.  Furthermore, it will compare existing information 
systems with a trial specialised data collection system to estimate the extent of information gained from 
source records and compared to the specialised system.  The most complete existing sources of 
information will be identified via the detailed source record review, and opportunities for strengthening 
routine information collection practices will be identified.   
Ms Emma Enraght-Moony: Director, Australian Centre for Prehospital Research, Queensland 
Ambulance Service.  
Ms Enraght-Moony will have responsibility for overseeing and facilitating the modifications to the QAS 
eARF (electronic Ambulance Report Form), as well as the proposed changes to protocol in relation to 
notification of LSVRO incidents to the Forensic Crash Unit.  In her role as Director of ACPHR, Ms 
Enraght-Moony will assist with provision of data to the collaborative, and will also facilitate sustainability 
of the proposed prospective data collection system as a representative of QAS. 
Ms Reyelle McKeever: Manager, Child Death Review Team, Systemic Monitoring and Review, 
Commission for Children and Young People and Child Guardian (CCYPCG).  
Ms McKeever represents the CCYPCG who have a legislated function relating to deaths of children in 
Queensland, and have maintained an active interest in LSVRO incidents since identifying these 
incidents an issue of concern in a report to the QLD Parliamentary Travelsafe Committee in 2007. 
CCYPCG will provide data on child deaths to this collaborative. CCYPCG have a responsibility to 
review the causes and patterns of deaths among children and the capacity to make recommendations 
to government regarding changes to legislation, policies, procedures and practices. In this respect, 
CCYPCG will be crucial to this collaborative in facilitating sustainability of the proposed prospective 
data collection system.  
Belinda Wallis: Injury Prevention Research Officer, Centre for Children’s Burns & Trauma Research 
(CCBTR), Queensland Children’s Medical Research Institute (QCMRI), University of Queensland. 
Board Member, Kidsafe Queensland.  
Belinda has worked in the field of applied injury prevention for over 15 years and has expertise in 
design aspects of the built environment. She has been responsible for developing many injury 
prevention resources. She represents RCH as an injury prevention expert on several committees 
(including Standards Committees) that have responsibility for changes to legislation, policy, standards, 
etc. In this capacity Belinda has the ability to provide relevant agencies with specific recommendations 
that will result from data collected in the prospective system, that will result in implementation of applied 
injury prevention interventions. Belinda is a Board Member of Kidsafe Queensland, and in this role will 
work with Kidsafe to ensure that the data  collected through this collaborative will result in evidence-
based injury prevention interventions (including resources, education, etc).  
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Key team members  
In this section include all key team members/co-investigators (maximum 6). Please include each 
co-investigator’s name, job title, place of employment and role in the project team.   
ASSOCIATE INVESTIGATORS:  
Magistrate John Lock: Brisbane Coroner, Queensland.Coroner’s Office.  
Magistrate Lock’s role is crucial in this collaborative. In his role as Coroner, Magistrate Lock has 
responsibility for identifying causal factors resulting in deaths among children from LSVRO incidents. 
Improved data collection will greatly enhance this process. In his role, Magistrate Lock has the capacity 
to make significant recommendations regarding changes to policy, legislation and practice. Magistrate 
Lock is crucial in ensuring the sustainability of this prospective data collection system.  
Senior Sergeant Simon Lamerton: Head, Forensic Crash Unit (FCU), Queensland Police Service 
(QPS).  
Senior Sergeant Lamerton will have a crucial role in this collaborative as the representative of the 
Forensic Crash Unit. He will oversee the required modifications to the Proforma used by the FCU to 
record data relevant to LSVRO incidents. He will also be responsible for overseeing changes to QPS 
protocol required so that FCU will consistently attend all hospitalised cases of LSVRO incidents. He will 
work closely with QAS, CCYPCG, and the Project Manager to achieve this. Senior Sergeant 
Lamerton’s involvement is vital in ensuring the sustainability of this data collection system. 
Ms Susan Teerds: Chief Executive Officer (CEO), Kidsafe Queensland, Kidsafe House, Herston.   
As Executive Officer of Kidsafe, Ms Teerds will have a vital role in this collaborative in relation to 
overseeing the translation of evidence obtained from the improved prospective data collection system 
into applied injury prevention interventions (including resources, education, advocacy, etc). Ms Teerds 
has expertise in the practical application of evidence, and also about what additional information is 
required in order to facilitate this. In her role as EO of Kidsafe, Ms Teerds will be responsible for 
disseminating the findings and recommendations of the project to National Kidsafe, and also has strong  
links with media and relevant industry bodies, increasing the potential of the collaborative to influence 
change.  Note that this proposal does NOT include funds to assist with the translation of the project 
findings to applied injury prevention strategies. However, this component of the proposal is crucial and 
additional funds will be sought.  
Ms Bronwyn Griffin:  Clinical researcher and PhD student, Centre for Children’s Burns & Trauma 
Research (CCBTR), Queensland Children’s Medical Research Institute (QCMRI), University of 
Queensland.   
Ms Griffin is completing her PhD in the area of paediatric LSVRO incidents under the supervision of 
Professor Kimble and A/Professor Watt. Ms Griffin was the Project Manager of the QIPC-funded 10 
year retrospective review of LSVRO incidents in Queensland and has developed a high level of 
expertise specific to LSVRO incidents, including relevant data sources (strengths/limitations), literature, 
and application of data to develop injury prevention interventions.  The final report from this project, 
combined with some other of Ms Griffin’s PhD findings, will provide the collaborative (and hence data 
custodians) with information that will assist with the identification and selection of data elements for 
adoption and incorporation into their prospective data collections. Ms Griffin will be the Project Manager 
and in this capacity will be responsible for co-ordination & oversight of data collection processes, and 
data collection itself. In addition, Ms Griffin will analyse the data obtained from the prospective system 
to quantify the incidence of LSVRO events & identify relevant risk factors.  
 
200
Applicant’s name: Professor Roy Kimble from The University of Queensland 
 
Application form 23of 82 
Prepared by the Office of Health and Medical Research | October 2011 
http://www.health.qld.gov.au/ohmr | ohmr_funding@health.qld.gov.au | 3405 6121 
Key team members  
In this section include all key team members/co-investigators (maximum 6). Please include each 
co-investigator’s name, job title, place of employment and role in the project team.   
 
Ms Tona Gillen: Trauma Clinical Nurse Consultant, Paediatric Trauma Service, Royal Children’s 
Hospital.  
Ms Gillen will have a vital role in education of hospital staff in Queensland on the project and changes 
to the data collection system. It will be the role of the Trauma CNC to identify children admitted to 
Queensland Hospitals with LSVRO, & liaise with the contact person in that hospital and instigate the 
LSVRO proforma completion. 
Ms Lauren Harvey: Data Base Manager, Paediatric Trauma Service, Royal Children’s Hospital.  
Ms Harvey will work with Ms Gillen in the identification of admitted children with LSVRO injuries in 
Queensland (through EDIS).Ms Harvey enters all trauma data from  the Royal Children’s & Mater 
Children’s Hospitals  All data collected will become available to The Queensland Trauma Registry. 
Ms Kathy Harvey: Manager, Queensland Trauma Registry.  
Ms Harvey will work with A/Professor Pollard & will be jointly responsible for overseeing the required 
modifications to the QTR database, and associated protocol changes. 
Please note: all team members/co-investigators should attached letters of support from their respective 
organizations.     
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Expected outcomes  
What outcomes are sought from the project and how will they be measured (Maximum one page)? 
This collaborative group will provide cross-sectoral coordination to develop an integrated & streamlined 
approach to the prospective collection of LSVRO data across the forensic & health system (pre-hospital 
– fatality). This collaborative strategy will allow development of  a substantive sustainable prospective 
data collecting system, through which incidence & risk factors for LSVRO events can be identified. 
Analyses of data collected from the prospective system will be used to inform the development of a 
range of injury prevention interventions to reduce LSVRO incidents, which members of the collaborative 
(in the long term) intend to translate into practice (e.g. product design, legislation, policy, etc). Data 
collected from this sustained prospective system can also be used to monitor the impact & 
effectiveness of interventions developed as a consequence of data obtained through this collaborative.   
In the short-term, it will be possible to demonstrate the capacity & utility of the prospective data 
collection system through major improvements in data quality & capture when compared to existing, 
routinely collected data. This evaluation will involve obtaining a random sample of LSVRO cases from 
two major paediatric hospitals in Qld identified through the 10 year retrospective review, & extracting & 
reviewing records from all relevant sources (including QAS reports, DEM charts, hospital records, 
police forms, & FCU reports). A comparison of data quality & completeness with data collected using 
the prospective system will then occur. An operational review of the implementation of the prospective 
data collection system will also occur within the collaboration. This review will be ongoing for the 
duration of the implementation & maintenance phases of the prospective system, & will occur in the 
context of the regular meetings of collaboration members (which will be minuted). It will be a regular 
agenda item of these meetings. Members of the collaborative who are also data custodians will have a 
crucial role in informing the collaborative about the logistics of implementing the prospective data 
collection system, & its acceptability to system users. By incorporating improved prospective data 
collection strategies into routine business of data custodians in such a manner, it is intended that the 
system will be sustainably maintained at the end of the project term.  We anticipate that the prospective 
system will transferable to other states to improve collection at a national level, & for use with other 
injury prevention priorities. To achieve these expected outcomes it is vital that a comprehensive dataset 
is collected. Items to be collected  by the different working groups within this collaborative include (note, 
not all questions can be answered at all points of the data collection process):  
 Patient demographics (age, gender, ethnicity; geographical location; socio-economic index for areas 
(SEIFA) level, family tree inc. family dynamics (usually documented by trauma team social worker) 
 Child’s past medical history & medication 
 A detailed description of the events leading to LSVRO – including: who was supervising child & level 
of supervision; child’s activity immediately prior to event; driver of vehicle; specific location of incident 
(e.g., driveway, backyard, street); direction of vehicle & reason for movement; speed of vehicle; 
detailed information on house & driveway design (eg separation of driveway & play area, access to 
driveway, length & gradient of driveway, driveway curved, grass or concrete etc, on subdivided land, 
shared common driveway); Vehicle make, model & age; presence of working reversing sensors &/or 
reversing camera & their use; point of impact with vehicle; movement of vehicle after initial impact.  
 Involvement of alcohol &/or illicit substances  
 Detailed description of injuries sustained, including injury severity score (ISS);  
 Treatment received across the continuum of care (prehospital, emergency department, in-hospital & 
subsequent treatment including investigations/ operative procedures); length of stay. 
Data obtained from this prospective data collection system will be used to develop a set of specific 
targeted recommendations that will inform injury prevention strategies to reduce LSVRO events. These 
strategies may also include suggestions for changes to legislation, policy, standards, & practice. 
Kidsafe Queensland will have a vital role in disseminating this information to the public, media, & in 
translating the findings of the project into applied interventions.  
Additional outcomes from this project will include: 
 Final report – this will detail the methodology involved in development & implementing this prospective 
collection system. The report will include findings from the operational review, the evaluation of the 
utility & capacity of the prospective system, & analyses of the data collected through the prospective 
system on LSVRO incidents.  
 Publication of several manuscripts in peer-reviewed journals 
 Presentation of findings at state, national & international conferences 
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8.2 Research milestones 
 
 
 
 
 
Milestones 
Briefly outline the proposed milestones for the project and the dates by which they are expected to be 
completed. Insert as many additional rows as necessary. 
 
Milestones 
Briefly outline the proposed milestones for the project and the dates by which they are expected to be 
completed. Insert as many additional rows as necessary. 
Milestone 1  Meeting of collaborative  
Within 1 month of 
announcement of 
successful grant funds, and 
monthly thereafter 
Milestone 2 Finalisation of definitions and data items for inclusion in prospective system End of month 1 
Milestone 3 
Development of proformas to record additional data items 
on LSVRO incidents for use by several agencies - FCU; 
Trauma service. Note, while proformas will have core 
similarities in terms of data items, they will be specific to 
the data custodian. 
End of month 2 
Milestone 4 Modification of databases and protocols– QAS; EDIS; QISU; QTR; QISU; FCU End of month 3 
Milestone 5 Education  /Training of relevant staff of data custodians regarding changes to databases  / protocols End of month 4 
Milestone 6 
Evaluation of data collected through existing systems 
(i.e., retrospective data), for comparison of completeness 
and quality  
Months 2-4 
In the section below describe the proposed scientific milestones for the grant.  
Ensure that the milestones are focused to achieve the desired outcomes. 
If the application is successful, the completion of milestones will be addressed in the progress reports.  
Do not include: 
 writing grant applications 
 applying for and obtaining ethic  applications – this s ould occur prior to beginning any research 
project  
 recruitment of staff 
 attendance at conferences or symposia 
  
203
Applicant’s name: Professor Roy Kimble from The University of Queensland 
 
Application form 26of 82 
Prepared by the Office of Health and Medical Research | October 2011 
http://www.health.qld.gov.au/ohmr | ohmr_funding@health.qld.gov.au | 3405 6121 
Milestone 7 
Interim Review and progress report (operational) of 
prospective data collection system, circulation of review 
to collaboration  
Month 8 
Milestone 8 Interim analyses of data obtained through prospective data collection system (3 months of data) Month 8 
Milestone 9 Further modification to prospective data collection system as required by interim review Month 9 
Milestone 
10 
Analyses of 6 months of data obtained through 
prospective data collection system for completeness and 
quality 
Month 10 
Milestone 
11 
Analyses of 6 months data obtained through prospective 
data collection system  Month 11 
Milestone 
12 
Data Evaluation – Final Phase - comparison of data 
obtained through existing systems with data from 
prospective system  
Month 11 
Milestone 
13 
Circulation of Draft Final Report to Collaborative. Final 
Report to contain 1) Analyses of data collected using 
prospective system; 2) Major recommendations regarding 
injury prevention initiatives based on evidence collected 
through system; 2) Operational review of prospective 
data collection system, and 3) Evaluation of quality and 
completeness of data collected through prospective data 
collection system. 
Month 12 
Milestone 
14 
Provision of Final Report to OHMR, QIPC, CHO, Kidsafe 
and other stakeholders.  End of 12 months  
Milestone 
15 
Translation of recommendations contained in Final 
Report into applied injury prevention strategies, including 
public education and resource development. 
12 months + 
Milestone 
16  Annual review 
To occur at 12 month 
anniversary of 
implementation of 
prospective system, on an 
annual basis 
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9 Selection criteria 2 – Significance and/or innovation (25%) 
Describe the originality of the research and the project’s potential importance or impact on the 
field (Maximum one page). 
Unique collaborative for Queensland: This is the first time that such a large Queensland based 
collaborative group has formally combined to improve and evaluate prospective injury data collection in 
a specific injury area. The collaborative group consists of all of the key stakeholders including multiple 
primary service delivery organisations, data custodians, government organisations and policy advisory 
groups, in addition to research institutions based at leading Queensland Universities.  This collaboration 
has been preceded by the Trauma Data Scoping project in 2005, of which A/Prof Watt was the Project 
Manager, which highlighted challenges in data collection and sharing across the state. The Trauma 
Data Scoping Project identified several features required of an improved system of data collection. At 
the completion of that project, Stakeholder from all of the relevant agencies and organisations in 
Queensland endorsed  regular, frequent linkage from core databases, and linkage of noncore 
databases on a project-by-project basis. Stakeholders also agreed on the importance of a system of 
data collation using standard data dictionaries and consistently defined parameters, to assist with 
provision of data from core agencies to facilitate comprehensive reporting on patterns of injury, injury 
causation and outcomes.  One of the recommendations from the Trauma Data Scoping project was that 
once developed, this system be tested using several research questions that require linked data from 
agencies across the continuum of care. This project represents such an endeavour. This project will 
demonstrate how a collaborative such as this can address an important injury prevention issue using 
data collected by front line staff. Further, once developed, this research will provide a model of a 
sustainable prospective data collection process that can be applied to additional injury mechanisms, 
and implemented in similar data systems nationally.  
 
Reducing the injury burden: Outcomes of this project include a prioritised list of recommendations 
 based on a robust comprehensive dataset that will inform injury prevention strategies to reduce 
LSVRO events. These strategies may also include suggestions for changes to legislation, policy, 
Standards, and practice. Consequently, the outcomes from this project will directly influence and guide 
policy and decision makers to implement strategies to reduce LSVROs in Queensland. This dataset will 
be the most comprehensive dataset on LSVROs obtained to date nationally and internationally. , and It 
will be key to identifying risk factors for fatal and nonfatal LSVRO  incidents, and in determining the 
most cost effective method of reducing the burden from LSVRO incidents.  Potentially, Kidsafe 
Queensland will have a vital role in disseminating this information to the public, media, and in 
translating the findings of the project into applied interventions. 
 
Evaluation of this project: The research will evaluate the value added by the prospective data 
collection by comparing data from the detailed prospective data collection system to routinely collected 
data pre and post implementation of improvements across the health and forensic system.  To validate 
the need for establishing a new ongoing specialised data collection for recording LSVRO injury 
information it is important to establish quantitatively the extent of value added by the new system.  This 
phase of research will also review the utility of routinely collected health data as a surveillance tool both 
pre and post implementation of augmented data capture.  The potential for enhancing and better 
integrating existing information collection practices with minimal system change will be evaluated.  Few 
research studies of this nature build a comprehensive evaluation component into the research design. 
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Describe the project’s vision for Queensland   
This may include (but is not limited to) the means by which funding of the project will: 
 address areas of need regarding the health of Queenslanders 
 lead to improved health outcomes in the target population   
 facilitate collaborative partnerships between government, non-government and research sectors 
in Queensland  
 promote evidence based practice in the public health workforce through changes to policy and 
practice guidelines    
 (Maximum one page). 
Area of need regarding the health of Queenslanders: In 2005 LSVRO incidents in Queensland were 
highlighted in a report from the Commission for Children and Young People and Child Guardian 
(CCYPCG) – Child Death Review team, which recommended an investigation on ways to reduce 
LSVRO fatalities and injuries to children through research, education and consultation, and for 
mandatory requirements for dwellings. This report led to in 2007 a Parliamentary Travelsafe Committee 
investigation into child deaths and injuries from LSVRO incidents. From this Travelsafe report came a 
government directive  to the newly created Queensland Injury Prevention Council (QIPC) to further 
investigate LSVRO incidents. Most of the members of this collaborative were involved with the resulting 
four QIPC funded projects. The reports from these projects have been submitted, and will be shortly 
written up as a QIPC monograph. The overarching message highlighted in these projects is a call for 
the creation of a sustainable prospective data collecting system for LSVRO incidents that has sufficient 
detail to direct prevention strategies and monitor subsequent interventions. 
Ultimate goal is to reduce the incidence of LSVRO injuries in children: Preventable injuries to 
children are a significant burden on society including a considerable cost to the health care system. On 
average three children in Queensland are killed every year from motor vehicles travelling at low speed, 
most of these incidents occurring in the home driveway. For every child killed there are 70 children 
injured, 40 having injuries serious enough to require hospital admission. From previous reports we 
know that the incidence of fatality from LSVRO incidents is higher in Queensland than any other 
Australian State. The reason behind this statistic is unclear. Further, as most of these deaths & injuries 
are preventable & result when a parent or close relative is driving the vehicle, the cost in psychological 
terms for the family is high, often leading to extensive grief counseling and frequently a breakdown of 
the family unit. The setting up of the proposed new system to prospectively identify LSVRO cases & 
collecting standardized data on risk factors will improve understanding & allow better design & 
monitoring of intervention strategies. 
The facilitation of collaborative partnerships between government, non-government and 
research sectors in Queensland: This project is a collaboration between major stakeholders in injury 
prevention in Queensland, including: The Queensland Injury Prevention Council, The Queensland 
Clinical Trauma Network, Queensland Trauma Registry, Queensland Children’s Medical Research 
Institute, Queensland Ambulance Service,  Queensland Injury Surveillance Unit, Centre for Accident 
Research & Road Safety Queensland, Queensland Police Services, The Commission for Children and 
Young People and Child Guardian, The Coroner’s Office, Kidsafe Queensland, three major Universities 
(University of Queensland, Queensland University of Technology and James Cook University)  and 
both the Royal Children’s and Mater Children’s Hospitals. These organisations include frontline 
services, data custodians, government & non-government organisations, policy advisory groups, and 
research institutions based at leading Queensland Universities. A successful project will empower this 
group to continue the collaboration and extend into other areas of injury prevention (such as childhood 
drowning). Success will hopefully lead to other Australian organisations forming collaboratives in a 
similar manner to tackle a range preventable injury mechanisms.  
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Promote evidence based prevention through changes to policy and practice guidelines: It is 
clear from the published literature, that no prospective data collection in the world contains all the 
detailed information that this project aims to achieve. Good data are a powerful tool, and the policy and 
practice changes proposed to facilitate the LSVRO data collection will answer questions that will 
provide a clear evidence base for preventative action in relation to paediatric LSVRO incidents. With the 
full involvement of service delivery organisations, policy makers and end users it is of primary concern 
to ensure that the findings are translated to policy and guidelines.  
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10 Selection criteria 3 – Track record of chief investigator and 
co-investigators (25%)  
This selection criterion aims to assess the track record and demonstrated ability of the chief investigator 
and co-investigators to conduct research. 
10.1 Publications  
List your most significant publications from the last 5 years, which are relevant to this research 
application.  
Please describe, in one to two sentences, the significance of your top 5 publications.  
Publications could include: 
 peer-reviewed research papers 
 patents applied for or granted 
 reviews, letters, notes 
 books or book chapters 
 technical or other reports, inquiries, other journal contributions 
 conference abstracts/proceedings 
 
 
List your most significant publications relevant to this research application (Maximum 2 pages). 
Collectively, over the last 5 years, members of this collaborative have published 61 separate 
manuscripts in peer-reviewed journals which they consider relevant to this project, and 40 substantive 
reports. Members of this collaborative have worked closely together on various projects, in the fields 
of Low speed Vehicle Run-Overs, Injury prevention, Injury Surveillance, Trauma Data (e.g., Trauma 
Data Scoping Project), Data coding and quality, and Epidemiology.  Publications by each author are 
listed below (reverse chronological order), relative to the last 5 years for that author (bolded). 
Publications that have been authored by at least 2 members of this collaborative are denoted by 
underlining of author name, to demonstrate the positive working relationships that already exist 
among the group.   
Peer-reviewed publications relevant to this grant application authored by a member of the 
collaborative in the last 5 years include (by author):  
PROFESSOR ROY KIMBLE (to date, Professor Kimble has published  12 book chapters, 124 
refereed papers (78 in the past 5 years) and two international patents. He has a H-Index of 22.  
1. De Young A; Kenardy J, Cobham V, RM Kimble: Prevalence, Comorbidity and Course of Trauma 
Reactions in Young Burn Injured Children. J Child Psychology and Psychiatry 2012 53(1):56-63 . 
(Cit:1) 
2. Kimble RM, Dallow N; Franklin R, Wallis B: Dog Bites in Australian Children. Editorial. Medical 
Journal of Australia 2011; 195 (11-12), 635 (Cit:1) 
3. Griffin B, Watt K, Wallis B, Shields L, Kimble RM: Paediatric low speed vehicle run-over fatalities 
in Queensland. Inj Prev 2011, 17, Supp 1: i10-13 (Cit:2) 
4. Sakata S, McBride CA, Kimble RM: Style over substance: A needless contact burn from a 
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List your most significant publications relevant to this research application (Maximum 2 pages). 
protruding car exhaust pipe. Burns 2010: 36 (1) 141, 2010 (Cit:0) 
5. Cuttle L, Kimble RM: First Aid Treatment of Burn Injuries. Wound Practice and Research 2010: 
18(1): 4-13, 2010 (Cit:1) 
6. Cuttle L, Kempf M, Liu P-Y, Kravchuk O, Kimble RM: The Optimal duration and delay of first aid 
treatment for deep partial thickness burn injuries. Burns 2010: 36 (5) 673-679 2010 (Cit:6) 
7. Pointer Z; Kerr M, Wallis B, Kimble RM: Straight to the ED- The increasing incidence of hair 
straightener burns in children. Medical Journal of Australia 2;191(9):516-7, 2009 (Cit:0) 
8. Cuttle L, McMillan HR, Pearn J, Kimble RM: A review of first-aid treatments for burn injuries. 
Burns 35(6):768-75, 2009 (Cit:20) 
9. Jeremijenko L, Mott J, Wallis B, KimbleM R: Paediatric treadmill friction injuries.  J Paediatr Child 
Health 45 (2009) 310–312 (Cit:3) 
10. Sakata S, McBride C, Nixon JW, Kimble RM: Avoiding the tragedy of another balcony collapse. 
Med J Aust. 2009;190(11):651-2. (Cit:0) 
11. Cuttle L, Kravchuck O, Wallis B, Kimble RM. An audit of first aid treatment of paediatric burns 
patients and their clinical outcome. J Burn Care & Research 2009;30(6):1028-34 (Cit:5) 
12. Cuttle L, Kempf M, Kravchuk O, Phillips GE, Mill J, Wang XQ, Kimble RM: The optimum 
temperature of first aid treatment for partial thickness burn injuries. Wound Repair & 
Regeneration, 2008; 16(5) 626-34 (Cit:25) 
13. Cuttle L, Kempf M, Kravchuk O, George N, PY Liu, Chang HE, Mill J, Wang XQ, Kimble RM: The 
efficacy of Aloe vera, tea tree oil and saliva as first aid treatment for partial thickness burn injuries. 
Burns 34(8):1176-82, 2008 (Cit:10)  
14. Choo D, Wallis B, Jain A, Ryan AB, Kimble RM. Too hot to handle: Instant noodle burns in 
children. Journal of Burn Care & Research 2008, 29(2): 421-2 (Cit:2) 
15. Mill J, Wallis B, Cuttle L, Mott J, Oakley A, Kimble RM: Phytophotodermatitis: Case reports of 
children presenting with blistering after preparing lime juice. Burns. 34(5): 731-3, 2008 (Cit:1) 
16. Wallis B, Turner J, Pearn J, Kimble RM: Paediatric burns from steam inhalation devices. Burns 
34; 2008, 560-4 (Cit:3) 
17. van den Boogaard CJ, Wallis B, Kimble RM: Sparkler burns and the potential for serious injury 
through misuse in children. Journal of Burn Care and Research 2008, 29, 679-80 (Cit:0)  
18. Kimble RM, Cass D. Paediatric Abdominal Injuries. In: World Ortho, Electronic Textbook,  
Eugene Sherry (Ed), Chapter 47, 2007(Cit:0)  
19. Kimble RM, Creighton L, Wallis B, Grevelman E, de Jong M, Rudra T: “Burn off” burns in 
children. J Paediatr & Child Health (2007) 43 (12): 856-7(Cit:0) 
 
 
DR RUTH BARKER 
 
20. McKenzie K, Barker R, Scott DA, Strachan D, Letter: Use of routine health data to complement 
monitoring of consumer product-related injuries, MJA 2011; 195 (10): 580-581 
 
ASSOCIATE PROFESSOR KERRIANNE WATT 
21. Watt K; and Weinstein P. Casualties in Natural Hazards. In T. Brobowsky (Ed.)  Encyclopedia of 
Natural Hazards. 2012. (In Press) 
22. Griffin B; Watt K; Wallis B; Shields L; Kimble R. (2011). Paediatric Lowspeed Vehicle Roll-overs 
in Queensland. Injury Prevention: 17(i10-13).  
23. Woodall J; Watt K; Walker D; Tippett V; Enraght-Moony E; Bertolo C; Mildwaters B; & Morrison 
G. (2010). Planning volunteer responses to low-volume mass gatherings – do event 
characteristics predict patient workload. Prehospital and Disaster Medicine. 25(5):442–448. 
24. Watt K; Tippett V; Raven S; Coory M; Jamrozik K; Archer F; & Kelly H. (2010). Attitudes to living 
and working in pandemic conditions amongst the emergency medical prehospital care workforce. 
Prehospital and Disaster Medicine, 25(1): 3-9. 
25. Tippett V; Watt K; Raven S; Kelly H; Coory M; Jamrozik K; & Archer F. (2010). Anticipated 
behaviours of Emergency Medical Prehospital Care Providers during an Influenza pandemic. 
Prehospital and Disaster Medicine, 25(1): 10-15. 
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26. Watt K., Shepherd JP, & Newcombe R. (2008). Drunk and dangerous: A randomised controlled 
trial of alcohol brief interventions for violent offenders. Journal of Experimental Criminology, 4(1): 
1-19. 
 
 
ASSOCIATE PROFESSOR CLIFF POLLARD 
27. Irie F, Le Brocque R, Kenardy J, Bellamy N, Tetsworth K, Pollard C. (In press). Epidemiology of 
Traumatic Epidural Hematoma at Young Age. The Journal of Trauma, Injury, Infection and Critical 
Care 2011: 71(4): 847-853. 
28. Irie F, Pollard C, Bellamy N. Characteristics and outcomes of injury patients in an Aboriginal and 
Torres Strait Islander (ATSI) population- Queensland Trauma Registry, Australia. Injury, 
International Journal of the Care of the Injured 2009,doi:10.1016/j.injury.2009.09.002. 
 
DR KIRSTEN MCKENZIE 
 
29. McKenzie K, Fingerhut L, Walker S, Harrison A, Harrison J. 2011. Classifying External Causes of 
Injury: History, Current Approaches and Future Directions. Epidemiological Reviews doi: 
10.1093/epirev/mxr014.  
30.   McKenzie K, Scott D, Fraser J, Dunne M. 2011. Assessing the effectiveness of the child safety 
net: Linkage of hospital and Child Protection Services data on ‘maltreated’ and ‘unintentionally 
injured’ children. Injury Prevention (Accepted 14/04/11).  
31. McKenzie K, Scott D. 2011. Using Routinely Collected Hospital Data for Child Maltreatment 
Surveillance: Issues, Methods and Patterns. BMC Public Health 11:7.  
32. McKenzie K, Scott D, Waller G, Campbell M. 2011. Reliability of Routinely Collected Hospital 
Data for Child Maltreatment Surveillance. BMC Public Health 11:8.  
33. McKenzie K, Scott D, Campbell MA, McClure RJ. 2010. The Use of Narrative Text for Injury 
Surveillance Research: A Systematic Review. Accident Analysis and Prevention 42 (2), 354-363. 
34. McKenzie K, Campbell M, Scott D, Driscoll T, Harrison JE, McClure RJ. 2010. Identifying work 
related injuries: comparison of methods for interrogating text fields. BMC Medical Informatics and 
Decision Making 10, 19-29.  
35. McKenzie K, Harrison J, McClure R. 2010. Identification of alcohol involvement for injury-related 
hospitalisations using routine data compared to medical record review. Australian and New 
Zealand Journal of Public Health 34 (2), 146-152.. 
36. McKenzie K, McClure RJ. 2010. Sources of coding discrepancies in injury morbidity data: 
Implications for injury surveillance. International Journal of Injury Control and Safety Promotion 17 
(1), 53-60 
37. McKenzie K, Enraght-Moony E, Waller G, Walker S, Harrison J, McClure R. 2009. Causes of 
Injuries Resulting in Hospitalisation in Australia: Assessing Coder Agreement on External Causes. 
Injury Prevention 15 (3), 188-196.   
38. Scott D,Tonmyr L; Fraser J, Walker S, McKenzie K. 2009. The utility and challenges of using ICD 
codes in child maltreatment research: A review of existing literature. Child Abuse and Neglect 33 
(11),  
39. McKenzie K, Mitchell R, Scott D, Harrison J, McClure R. 2009. The reliability of information on 
work-related injuries available from hospitalisation data in Australia. Australian and New Zealand 
Journal of Public Health 33 (4), 332-338. 
40. McKenzie K, Chen L, Walker S. 2009. Correlates of Undefined Cause of Injury Coded Mortality 
Data in Australia. Health Information Management Journal 38 (1), 8-14.  
41. McKenzie K, Enraght-Moony E, Walker S, McClure R, Harrison J. 2009. Accuracy of External 
Cause of Injury Coding in Hospital Records: A Systematic Review. Injury Prevention 15 (1) 60-64.  
42. McKenzie K, Enraght-Moony E, Harding L, Walker S, Waller G and Chen L. 2008. Coding 
External Causes of Injuries: Problems and Solutions. Accident Analysis and Prevention 40 (2): 
714-718.  
43. Mitchell, R. McClure R., Williamson A. and McKenzie K. 2008. Implementing the national 
priorities for injury surveillance.  Medical Journal of Australia 188 (7): 405-408 
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44. Lu T, Walker S, Anderson S, McKenzie K, Bjorkenstam C, Hou W. 2007. The proportion of injury 
deaths with unspecified external cause codes-a comparison of Australia, Sweden, Taiwan and 
US. Injury Prevention 13: 276-281. [ 
MRS EMMA ENRAGHT-MOONY 
45. Woodall J; Watt K; Walker D; Tippett V; Enraght-Moony E; Bertolo C; Mildwaters B; & Morrison 
G. (2010). Planning volunteer responses to low-volume mass gatherings – do event 
characteristics predict patient workload. Prehospital and Disaster Medicine. 25(5):442–448. 
46. McKenzie K, Enraght-Moony E, Walker S, McClure R, Harrison J. 2009. Accuracy of External 
Cause of Injury Coding in Hospital Records: A Systematic Review. Injury Prevention 15 (1) 60-64.  
47. McKenzie K, Enraght-Moony E, Harding L, Walker S, Waller G and Chen L. 2008. Coding 
External Causes of Injuries: Problems and Solutions. Accident Analysis and Prevention 40 (2): 
714-718.  
48. McKenzie K, Enraght-Moony E, Waller G, Walker S, Harrison J, McClure R. 2009. Causes of 
Injuries Resulting in Hospitalisation in Australia: Assessing Coder Agreement on External Causes. 
Injury Prevention 15 (3), 188-196.   
49. Davey, J.D., Enraght-Moony, E.L., Tippett, V., Freeman, J.E., Steinhardt, D. A., & Wishart, D.E. 
(2007) A state-wide analysis of pre-hospital injuries and fatalities resulting from motorcycle road 
traffic accidents in Queensland. Road and Transport Research 16(3):pp. 30-40 
MS BELINDA WALLIS 
50. Kimble RM, Dallow N, Franklin R, Wallis B: (2011). "Dog bites in Australian children." Med J Aust 
195(11-12): 635-636.  
51. Griffin B, Watt K, Wallis B, Shields L, & Kimble R. Paediatric low speed vehicle run-over fatalities 
in Queensland. Injury Prevention 2011; 17(Suppl 1) i10-i13 Doi.10.1136/ip.2010.030304 
52. Poiner Z, Kerr M, Wallis B, & Kimble R. Straight to the ED: the increasing incidence of hair 
straightener burns in children, 2009 Medical Journal of Australia 191(9) 2 Novpp516-517. 
53. Cuttle L, Kravchuk O, Wallis B, & Kimble R. An audit of first aid treatment of pediatric burns 
patients and their clinical outcome.  Journal of Burn Care Research, 2009: 30(6)1028-1034. 
54. B.Wallis, Unexpected Household Hazards. Journal of Paediatrics and Child Health in General 
Practice, Vol 5 April 2009 
55. Jeremijenko L, Mott J, Wallis B,  & Kimble R. Paediatric treadmill friction injuries Journal of 
Paediatrics and Child Health, 2009: 45 310-312. 
56. Pearn J, Nixon J, Franklin R & Wallis B. Safety legislation, public health policy and drowning 
prevention. International Journal of Injury Control and Safety Promotion, 2008: 15(2) June 
pp122-123. 
57. Van deBoogaard C, Wallis B, Kimble R. Sparkler burns and the potential for serious injury in 
children. Journal of Burn Care and Research, 2008: 34(5),679-680. 
58. Mill J, Wallis B, Cuttle L, Mott J, Oakley A, & Kimble R, Phytophotodermatitis: Case reports 
of children presenting with blistering after preparing lime juice. Burns, 2008: 34(4) pp731-733) 
59. Choo K, Wallis B, Jain A, Ryan ABm & Kimble R. Too hot to handle: Instant noodle burns in 
children. Journal Burn Care Research, 2008:29(2) pp421-422 
60. Wallis B, Turner J, Pearn J & Kimble R. Scalds as a result of steam inhalation therapy in 
children. Burns, 2007: 34(4) pp560-564 
61. Kimble R, Creighton L, Wallis B, Grevelman E, deJong M, and Rudra R, “Burn off” burns in 
children, Journal of Paediatrics and Child Health, 2007:43(12)pp864-865. 
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Published Peer-Reviewed Conference Proceedings relevant to this grant application, authored 
by a member of this collaborative (denoted by underline), include: 
1. Harvey, K., Pollard, C., Lang, J., Dallow, N., Spanagel, C., Carroll, J. Queensland Trauma 
Registry. Trauma Melbourne 2009. Injury (Supplement 1: July 2010). 
2. Irie F, Le Brocque R, Kenardy J, Bellamy N and Pollard C. Epidemiology of traumatic epidural 
hematoma in young age. Trauma Melbourne 2009. Injury (Supplement 1: July 2010).  
3. Harvey, K., Pollard, C., Lang, J., Dallow, N., Spanagel, C., Carroll, J. Established trauma systems 
– Queensland Trauma Registry. Trauma Melbourne 2009. Injury (Supplement 1: July 2010).  
4. Irie F, Bellamy, N., Pollard, C. Incidence and outcomes of traumatic subdural haematoma across 
different age groups. Trauma Melbourne 2009. Injury (Supplement 1: July 2010) 
5. Joethy J, K.Choo, J.Mill, B.Wallis, RM Kimble: Paediatric burn injuries in boating explosions. Proc 
Annual Scientific Meeting of the Australian and New Zealand Burn Association, Sep 2007 p.102. 
6. Mill J, J.Mott, BA Wallis and RM Kimble. Phytophotodermatitis: A case report of three children 
presenting with blistering after preparing lime juice Proc Annual Scientific Meeting of the Australian 
and New Zealand Burn Association, Sep 2007 p.108. 
7. Tippett V; Archer F; Jamrozik J; Kelly H; Watt K; & Raven S. (2007). The Australian Emergency 
Prehospital Pandemic Influenza Project: A methodology for operational evidence. Prehospital 
Disaster Medicine; 22(2): s47 
8. Tippett V; Archer F; Burkle F; Kelly H; Coory M; Jamrozik K; Bielais I; Morgans A; Watt K; & Raven 
S. (2007). Ambulance call-taking and dispatch data: new approaches to population-based, 
infectious disease surveillance and triage. Prehospital Disaster Medicine; 22(2): s36 
9. Tippett V; Archer F; Jamrozik K; Kelly H; Watt K; & Raven S. (2007). Pandemic Influenza: 
Australian Paramedic Risk Perception Study. Prehospital Disaster Medicine; 22(2): s38 
10. Tippett V, Watt K, Hall D, & Higgins J. Role of Prehospital Workforce in Preparation and response 
to avian flu.  (2007). Proceedings of the 9th National Rural Health Conference. National Rural 
Health Alliance: Canberra. 
11. Wallis, B; H. Shanmuganathan, K.Miller, RM Kimble. Burn injury to children aged 12-24 months, 
Proc Annual Scientific Meeting of the Australian and New Zealand Burn Association, Sep 2007 
p.105. 
12. Wallis B, L.Jeremijenko, J.Mott, R Kimble. Paediatric treadmill friction injuries. Proc Annual 
Scientific Meeting of the Australian and New Zealand Burn Association, Sep 2007 p.106. 
13. Wallis B, RL Ede, LJ Richardson, RM Kimble. Burns in infants. Proc Annual Scientific Meeting of 
the Australian and New Zealand Burn Association, Sep 2007 p.113. 
14. Wallis B, Grbcev C, J.Nixon, Kimble R. Burn injury in indigenous children.  Proc Annual Scientific 
Meeting of the Australian and New Zealand Burn Association, Sep 2007. p.51 
REPORTS published in the last 5 years relevant to this grant application, authored by a 
member of this collaborative (denoted by underline), in alphabetical order, include:  
1. Barker R, Heiring C, Spinks D, Pitt R. Domestic Pool Immersion in Queensland Children under 5 
years of age. Queensland Injury Surveillance Bulletin No.  104, December 2008 
2. Barker R, Heiring C, Spinks D, Pitt R. Injuries Related to Bunk Bed use in Queensland. 
Queensland Injury Surveillance Bulletin No.  103, September 2008 
3. Barker R, Heiring C, Spinks D, Pitt R.  Identification of Intentional Injury in Emergency 
Departments. Queensland Injury Surveillance Bulletin No.  102.  2008 
4. Barker R, Heiring C, Jones T, Spinks D, Pitt R Medicinal Poisoning in Queensland Toddlers. 
Queensland Injury Surveillance Bulletin No.  101, May 2008 
5. Barker R, Heiring C, Krahn D, Spinks D, Pitt R Injury in Primary School Children.  Queensland 
Injury Surveillance Bulletin No.  100, March 2008 
6. Barker R. Submission to Therapeutic Goods Administration regarding: Draft therapeutic Goods 
Order No. 80: Child–Resistant Packaging Requirements for Medicines, 2008 
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7. Barker R. Submission to Therapeutic Goods Administration regarding: Development of a best 
practice guideline on non-reclosable packaging, 2008 
8. Barker R. Submission to Australian Building Codes Board: Proposal for Change: Toddler Falls 
from Balconies, 2008 
9. Barker R. Submission to National Transport Commission regarding Model Amendments 
Regulations 2007 (Australian Road Rules – Package No. 7), 2007 
10. Barker R. Submission to Building Codes QLD regarding toddler falls from windows and balconies, 
2010.  
11. Commission for Children and Young People and Child Guardian Queensland 2011, Annual 
Report: Deaths of children and young people, Queensland, 2010-11, Commission for Children 
and Young People and Child Guardian Queensland, Brisbane 
12. Commission for Children and Young People and Child Guardian Queensland 2010, Annual 
Report: Deaths of children and young people, Queensland, 2009–10, Commission for Children 
and Young People and Child Guardian Queensland, Brisbane.  
13. Commission for Children and Young People and Child Guardian Queensland 2009, Annual 
Report: Deaths of children and young people, Queensland, 2008–09, Commission for Children 
and Young People and Child Guardian Queensland, Brisbane.  
14. Commission for Children and Young People and Child Guardian Queensland 2008, Annual 
Report: Deaths of children and young people, Queensland, 2007–08, Commission for Children 
and Young People and Child Guardian Queensland, Brisbane 
15. Commission for Children and Young People and Child Guardian Queensland 2007, Annual 
Report: Deaths of children and young people, Queensland, 2006–07, Commission for Children 
and Young People and Child Guardian Queensland, Brisbane 
16. Crime and Misconduct Commission. (2008). Exploring Drug Use II: Drug Use By Hospital 
Emergency Department Patients – a Follow-up to PADIE 1.  
17. Dallow N, Lang J, Harvey K, Pollard C, Bellamy N QTR Annual Statewide Reports 2007-2010 (1 
report x 4 years). Queensland Trauma Registry: Description of serious injury throughout 
Queensland. Herston: Centre of National Research on Disability and Rehabilitation Medicine.  
18. Dallow N, Lang J, Harvey K, Pollard C, Tetsworth K, Bellamy N. QTR Annual Hospital Site 
Reports 2007-2011 (16-20 hospitals x 4 years) Queensland Trauma Registry: A summary of 
injuries treated at the (20) Hospitals. Herston: Centre of National Research on Disability and 
Rehabilitation Medicine. 
19. Griffin B, Watt K, Winter H, Wallis B, Cass D & Kimble R.  Estimating Incidence of Fatal and 
Nonfatal Low Speed Vehicle Runovers in QLD Children 0-15 yrs: Retrospective Review of Linked 
Data, 1999-2009. To be Submitted in February 2012 
20. Hanson D, Barker R, Swaminathan M. Mackay Safe Community Ten years on: An injury profile of 
Mackay Regional Council: 2009. Queensland Injury Surveillance Bulletin No.110, November 
2010.  
21. Inoue N,  Barker R, Scott D. Pram and Stroller Related Injuries in Queensland Children Under 5 
years of age.  Queensland Injury Surveillance Bulletin No.  108, December 2009 
22. Inoue N,  Barker R, Scott D. Tip Over Injuries in Children under 5 years of age in Queensland, 
1999-2008. Queensland Injury Surveillance Bulletin No. 107,  October 2009 
23. Inoue N,  Barker R, Scott D. A 5 year review of information requests to QISU. Queensland Injury 
Surveillance Bulletin No. 106. June 2009 
24. Inoue N,  Barker R, Scott D. Skateboard Injury. Queensland Injury Surveillance Bulletin No.  105, 
June 2009 
25. Krahn D, Barker R, Spinks D, Pitt R. Christmas Toys. Queensland Injury Surveillance Bulletin No.   
99 December 2007 
26. Krahn D, Barker R, Spinks D, Pitt R. Injuries under 12 months. Queensland Injury Surveillance 
Bulletin No.   98, October 2007 
27. Krahn D, Barker R, Herde E, Hockey R, Spinks D, Pitt R. Mining Injuries. Queensland Injury 
Surveillance Bulletin No.    97 August 2007 
28. Krahn D, Barker R, Hockey R, Spinks D, Pitt R. Children as Passengers in Motor Vehicle 
Crashes. Queensland Injury Surveillance Bulletin No.  96 May 2007 
29. Krahn D, Barker R, Pandie Z, Hockey R, Spinks D, Pitt R. Envenomation.  Queensland Injury 
Surveillance Bulletin No.  95, March 2007 
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30. Lang J, Dallow N, Harvey K, Pollard C, Bellamy N. Queensland Trauma Registry: Summary of 
fall-related injury in older people in Queensland 2007-08. Herston: Centre of National Research 
on Disability and Rehabilitation Medicine, 2010.  
31. Lang J, Dallow N, Harvey K, Pollard C, Bellamy N.  Queensland Trauma Registry: Trends in fall-
related injury for older people in Queensland 2005-06 and 2007-08.  Herston: Centre of National 
Research on Disability and Rehabilitation Medicine, 2010.  
32. Lang J, Dallow N, Harvey K, Pollard C, Bellamy N.  Queensland Trauma Registry: Trends in fall-
related injury for people aged 40 to 64 years in Queensland 2005-06 and 2007-08.  Herston: 
Centre of National Research on Disability and Rehabilitation Medicine, 2010.  
33. McKenzie K & Fingerhut L. Restructuring the External Causes of Injury Chapter for ICD-11: 
Background and Issues. Report for the World Health Organisation ICD-11 Revision Topic 
Advisory Group for Injury and External Causes. Released July 2010. Available from: 
https://sites.google.com/site/injextcauseicd11/home/external-causes-revision . 
34. McKenzie K, Fingerhut L and Harrison JE. Restructuring the External Causes of Injury Chapter for 
ICD-11: Recommendations Paper. Report for the World Health Organisation ICD-11 Revision 
Topic Advisory Group for Injury and External Causes. Released July 2010. Available from: 
https://sites.google.com/site/injextcauseicd11/home/external-causes-revision . 
35. QLD Trauma Data Scoping Project Team. (2008). Trauma Data Scoping Project: Final Report. 
Australian Centre for Prehospital Research.  
36. QLD Trauma Data Scoping Project Team. (2008). Trauma Data Scoping Project: Discussion 
Paper. Australian Centre for Prehospital Research.  
37. QLD Trauma Data Scoping Project Team. (2007). Trauma Data Scoping Project: Issues Paper. 
Australian Centre for Prehospital Research.  
38. Swaminathan M, Barker R, Scott D. Injuries due to Magnets in Children: An Emerging Hazard.  
Queensland Injury Surveillance Bulletin No. 109, March 2010 
39. Tippett V; Archer F; Kelly H; Coory M; Burkle F; Jamrozik K; Watt K; Raven S; Bielajs I; Morgans 
A; Smith E; Murdoch J; Plug L; & Enraght-Moony E. (2008). The Australian Prehospital pandemic 
risk perception study and an examination of new public health roles for Ambulance Services in 
pandemic response. Australian Centre for Prehospital Research, Queensland Ambulance 
Service, Brisbane.  
40. Wallis B, Watt K, Nixon J & Kimble R.  Estimating Incidence of Fatal and Nonfatal Drowning in 
QLD Children 0-19 yrs: Retrospective Review of Linked Data, 2006-2011. In Preparation. 
 
10.2 Key conferences and meetings participation 
List your most significant participation in key conferences and meetings, which are relevant to this 
research application.  
Participation may include (but is not limited to): 
 key note addresses 
 presentations 
 involvement on scientific organisational committees. 
Participation in key conferences and meetings (Maximum 1 page). 
Collectively, members of this collaborative have given 144 conference presentations over the 
last 5 years. Conference presentations given by a member of the collaborative are listed 
below. Conference presentations given by a member of the collaborative are listed below, in 
reverse chronological order, relative to the last 5 years for that author (bolded). Publications 
that have been authored by at least 2 members of this collaborative are denoted by 
underlining of author name, to demonstrate the positive working relationships that already 
exist among the group. 
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PROFESSOR ROY KIMBLE 
Professor Kimble was Convener for the Australia & New Zealand Burns Association ASM, 
Brisbane Oct 2011 
 
International Keynote & International Invited Talks given by Professor Kimble in past 5 years: 
1. The modified Hynes procedure. Invited speaker.  Australia & New Zealand Burns Association 
ASM, Brisbane Oct 2011 
2. Reconstruction of the giant naevus in the infant. Invited Speaker. Australia & New Zealand 
Burns Association ASM, Brisbane Oct 2011 
3. There is a clear line between stupidity and abuse in paediatric burns. Invited speaker. 
Australia & New Zealand Burns Association ASM, Brisbane Oct 2011 
4. Paediatric pain in burns. International Trauma Conference, Telford, UK may 2011 
5. Negative pressure dressings in general paediatric surgery and burns. Invited Lecture Yorkhill 
Children’s Hospital, Glasgow, Scotland, May 2011 
6. Paediatric Burns Resuscitation. Invited Lecture Yorkhill Children’s Hospital, Glasgow, 
Scotland, May 2011 
7. Paediatric Burns management in Brisbane. Invited lecture Cannesburn Burns Centre, 
Glasgow Royal Infirmary, Scotland, May 2011  
8. Preparation & Distraction for Procedural Pain Relief in Children: A Technology Solution. 
Invited lecture Cannesburn Burns Centre, Glasgow Royal Infirmary, Scotland, May 2011 
9. Paediatric Pain Management: Keynote Speaker AusTrauma International Conference, Sydney 
Feb 2011 
10. Paediatric Burns I: Keynote Speaker AusTrauma International Conference, Sydney Feb 2011 
11. Paediatric Burns II: Keynote Speaker AusTrauma International Conference, Sydney Feb 2011 
12. Negative Pressure Wound Treatment. Keynote Speaker, Australia & New Zealand Burns 
Association ASC, Darwin Sep 2010. 
13. The modified Hynes procedure. Keynote Speaker, Australia & New Zealand Burns 
Association ASC, Darwin Sep 2010. 
14. Preparation & Distraction for Procedural Pain Relief in Children:A Technology Solution. 
Keynote Speaker, 2nd International Burns Congress, Birmingham, UK, Sep 2010. 
15. Fluid Management in Burns. Keynote Speaker, 2nd International Burns Congress, 
Birmingham, UK, Sep 2010. 
16. Negative Pressure Wound Treatment. Keynote Speaker, 2nd International Burns Congress, 
Birmingham, UK, Sep 2010. 
17. First-aid and its effect on burns wound healing. Invited Speaker, Wound Healing Conference, 
National Conference Centre, Beijing, China, April 2010 
18. Paediatric Burns. Burns Hospital Symposium, Invited Speaker Beijing, China April 2010 
19. Paediatric Burns Prevention. Invited Speaker, Burns Symposium, Shanghai, China April 2010 
20. Paediatric Burns Management. Invited Speaker, Burns Symposium, Shanghai, China April 
2010 
21. Paediatric Chest & Abdominal Trauma: Definitive Surgical & Non-Surgical Management. 
Invited Speaker: International Trauma Conference, Hokaido Japan, Jan 2010 
22. Paediatric burns: state of the art: Invited Speaker. International Wound Care Conference. 
Brisbane Aug 2009 
23. The artificial dermis Pelnac and its use in paediatric burns reconstruction. Invited speaker: 
Royal Australasian College of Surgeons, ASC Brisbane, May 2009. 
24. The optimum first aid for burns. Invited speaker: Royal Australasian College of Surgeons ASC 
Brisbane, May 2009. 
25. Telemedicine for rural and remote Queensland: State of The Art. Invited speaker: Royal 
Australasian College of Surgeons ASC Brisbane, May 2009. 
26. Gastroschisis ward reduction: 10 years experience. Invited presentation, Seminar for the 
retirement of Dr John Pitkin, Feb 2009. 
27. Multimodal distraction to relieve pain and anxiety in burns children having dressing changes. 
Invited Keynote Speaker. 9th Chinese National Congress on Burns Surery. Chang Sha, PR 
China Nov 2008. 
28. The optimal first aid in burns- New evidence. Keynote speaker. 2008 International Symposium 
on Burns & Rehabilitation / 12th Conference on Burns of Hubei Burns Association. Wuhan PR 
China Oct 2008. 
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29. Clinical experiences with nanocrystalline silver as a first line treatment.. Keynote speaker. 1st 
Middle East Burn Forum, Antalya Turkey, Oct 2008  
30. Clinical experiences with the use of synthetic temporary skin substitutes in the treatment of 
burns.. Keynote speaker. 1st Middle East Burn Forum, Antalya Turkey, Oct 2008 
31. A multi-modal distraction tool to prepare and distract children during painful medical 
procedures. Invited Speaker. 1st International Paediatric Burns Conference, Birmingham UK 
June 2008  
32. Paediatric Intensive Care Units v Burns Intensive Care. Invited Speaker. 1st International 
Paediatric Burns Conference, Birmingham UK June 2008  
33. How can we improve outcomes, an Australasian perspective. Invited Speaker. 1st 
International Paediatric Burns Conference, Birmingham UK June 2008 
34. Pain management in paediatric burns. Invited Speaker + six workshops. 1st International 
Paediatric Burns Conference, Birmingham UK June 2008.  
35. Water jet debridement in paediatric burns. Masterclass Royal Australasian College of 
Surgeons ASC Hong Kong May 2008. 
36. A multi-modal distraction tool to prepare and distract children during painful medical 
procedures. Invited talk: Royal Australasian College of Surgeons ASC Hong Kong May 2008. 
37. Microskin skin camouflage. Invited talk: Royal Australasian College of Surgeons ASC Hong 
Kong May 2008. 
38. First aid treatment for burn injuries. Invited talk: Royal Australasian College of Surgeons ASC 
Hong Kong May 2008. 
39. Dermal preservation: reason for using Versajet. Invited speaker, Annual Scientific Meeting of 
The Australian & New Zealand Burn Association, Perth Sep 2007 
40. Nanocrystaline silver dressings: An Experience with 3000 Children: Invited Speaker, 6th Asia 
Pacific Burns Congress, Seoul, Korea, June 2007 
41. Dermal preservation in burns surgery using water jet debridement: Invited Speaker, 6th Asia 
Pacific Burns Congress, Seoul, Korea, June 2007 
42. Early Burn Debridement with Hydrosurgery increases reepithelialisation and reduces scar 
formation: 3rd International Advisory Board on Surgical Wound Management. St. Petersburg, 
Florida, USA, March 2007 
43. An RCT protocol for early debridement of partial thickness burns in children: 3rd International 
Advisory Board on Surgical Wound Management. St. Petersburg, Florida, USA, March 2007 
 
 
DR RUTH BARKER 
Scientific / Organisational Committees  
    Organiser, Queensland Safe Communities Forum, Child-Resistant Packaging. 2007. 
National and International Conference Presentations over the last 5 years: 
44. Barker R. Kids Still Can’t Fly: Taking the Argument Farther. Australian Injury Prevention 
Conference, 2-4th November, 2011. Brisbane. 
45. Barker R. Lye Water: Chemical Scheduling Addresses a Unique Poisoning Risk Posed by a Food 
Additive. Australian Injury Prevention Conference, 2-4th November, 2011. Brisbane. 
46. Barker R. Killing me Softly: Hazardous packaging of confectionary and other consumer products. 
Australian Injury Prevention Conference, 2-4th November, 2011. Brisbane. 
47. Barker R. The Hazard Posed by Disc Batteries: from Clinical Concern to Corporate Action; a 
Collaborative Effort. Australian Injury Prevention Conference, 2-4th November, 2011. Brisbane. 
48. Barker R. Invited Presentation at ABCB forum, Proposed changes to the building code to limit 
toddler falls from windows and balconies. 25th August, Canberra  2011  
49. Barker R. Environmental and socio-demographic factors associated with Low Speed Vehicle Run 
over (LSVR) fatalities in Australian children aged 0-5 years. Queensland Injury Prevention Council 
-  Injury Prevention in Queensland: Results and Recommendations Seminar.  7-8 June, 2011 
Brisbane 
50. Barker R . Invited co-presentation,   Public Health in Emergency Medicine: What, Why and How:  
Harry’s story: a public health intervention as simple as doing the dishes. Australian College of 
Emergency Medicine Annual Scientific Meeting, Canberra, 21-26th November, 2010 
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51. Barker R. Name your Poison: identifying alcohol related injury in the ED. Queensland Injury 
Prevention Council  Evidence to Action Symposium. 17th to 18th November, 2010, Townsville.  
52. Barker R. Evidence and Standards – Bringing Data to Policy Makers. Queensland Injury 
Prevention Council  Evidence to Action Symposium. 17th to 18th November, 2010, Townsville. 
53. Barker R & Somers R. RACP congress: Changing the world from the back of a stethoscope: The 
Clinician's role in injury prevention.  11th -15th May, Adelaide: 2008 
54. Barker R. Low Speed Runover injury of Young Children in QLD: Oral submission to the 
Queensland Parliamentary Travelsafe public forum into driveway run-over deaths: report tabled in 
parliament 6th Sept, 2007 
 
 
ASSOCIATE PROFESSOR KERRIANNE WATT 
Scientific / Organisational Committees  
 Organising committee, Public Health Association of Australia National Conference, 2011 (and 
abstract reviewer) 
 Organising Committee, National Conference on Injury Prevention and Safety Promotion, 2011 
(and abstract reviewer) 
 Organising Committee / Chair Scientific Committee, QLD Injury Prevention Council Statewide 
Symposium 2010 
 Abstract Reviewer for Public Health Association of Australia National Conference, 2010  
 
National and International Conference Presentations over the last 5 years: 
55. Watt K, Griffin B, Wallis B, Franklin R, Kimble R. Low Speed Vehicle Run-Over Incidents in 
Queensland: Actions from a 10 Year Review in Queensland.  Australian Injury Prevention 
Conference, 2-4th November, 2011. Brisbane.  
56. Cuttle L; Watt K; Wallis B; Quinn J; Chang A; Wafula R; and Kimble R. Designing and 
Implementing a Burn First Aid Public Education Campaign. Australian Injury Prevention 
Conference, 2-4th November, 2011. Brisbane.  
57. Watt K & Smith K. Descriptive Analyses of  Falls Resulting in Hospitalisations in QLD: 1999-2009. 
Australian Injury Prevention Conference, 2-4th November, 2011. Brisbane. 
58. Wallis B, Franklin R, Watt K, & Kimble R.  Using Linked Data to Review Drowning in Children and 
Young People 0-19 yrs in Queensland (Australia) 2002-2008; Trials and Tribulations. Australian 
Injury Prevention Conference, 2-4th November, 2011. Brisbane. 
59. Winter H, Watt K & Peel N. Falls Prevention Interventions for Community-Dwelling Older Persons 
with Cognitive Impairment: A Systematic Review. Australian Injury Prevention Conference, 2-4th 
November, 2011. Brisbane.  
60. Chang A; Watt K; Quinn J; Wallis B; Kimble R; and Cuttle L. Development of Education Materials 
for a Burn First Aid Treatment Campaign. Australian and New Zealand Burns Association 35th 
Annual Scientific Meeting. 4-7th October, Brisbane. 2011 
61. Wallis B, Griffin B, Watt K; Kimble R. Built environment design aspects and driveway run-overs in 
Queensland. 4th Making Cities Liveable Conference. 28-29July 2011, Noosa. NOOSA QLD. 2011 
62. Watt K &  Wafula R. Design and Implementation of a Burns First Aid Education Campaign in 
Queensland. Queensland Injury Prevention Council -  Injury Prevention in Queensland: Results 
and Recommendations Seminar.  7-8 June, 2011 Brisbane. 
63. Watt K. Invited Speaker Strengthening the Injury Academic Capacity in Queensland. Queensland 
Injury Prevention Council -  Injury Prevention in Queensland: Results and Recommendations 
Seminar.  7-8 June, 2011 Brisbane. 
64. Watt K, Franklin R & Wallis B. Estimating morbidity associated with unintentional drowning 
episodes. World Conference on Drowning Prevention. 10-13 May: Danang, Vietnam. 2011 
65. Wallis B, Watt K, Franklin R, Nixon J; Kimble R.  Linking Data – Morbidity and Mortality Case 
Capture for Drowning Incidents in Children and Young People 0-19 Years in Queensland 2008-
2009. QIPC Symposium, Townsville, November 18-19th , 2010. 
66. Watt K. Injury Prevention in a Changing Landscape. Key note Speaker, QIPC Symposium, 
Townsville, November 18-19th , 2010. 
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67. Griffin B; Wallis B; Watt K; Shields L; Kimble R. Lowspeed vehicle runovers: Media Matters. QIPC 
Symposium, Townsville, November 18-19th , 2010. 
68. Griffin B; Wallis B; Watt K; Shields L; Kimble R. 10 year review of Low Speed Vehicle Run-Overs 
in 0-15 year olds across Queensland. World Injury Prevention Conference; London; September 
24-26, 2010 
69. Watt K; & Dwyer K. Estimating Burden of Disease from Fatal and Nonfatal Natural Disaster-
Related Injuries. World Injury Prevention Conference; London; September 24-26., 2010 
70. Watt K; Franklin R; Wallis B; Fearnley E; and Kimble R. GBD2005: Estimating Mortality and 
Morbidity associated with Fatal and Nonfatal Unintentional Drowning Episodes. World Injury 
Prevention Conference; London; September 24-26., 2010 
71. Wallis B, Watt K, Franklin R, Nixon J, and Kimble R. Nonfatal Drowning in Children and Young 
People in Queensland (Australia) 2002-2008. World Injury Prevention Conference; London; 
September 24-26., 2010 
72. Wallis B; Watt K;  Franklin R; Nixon J; and Kimble R. Preliminary mortality results for a 6-Year 
Review of Drowning in Children and Young People 0-19 yrs in Queensland 2002-2008. Australian 
Water Safety Conference.  13-14th May, 2010.  Brighton Beach, Australia. 
73. Watt K; Tippett V; Fitzgerald G; Pollard C; & Scheutz M. The QLD Trauma Data Scoping Project. 
9th National Conference on Injury Prevention and Safety Promotion, 26-28th July, 2009. 
Melbourne, Australia.  
74. Werner A; Watt K. The Morning After: Risk of Injury From Drinking Alcohol the Night Before. 9th 
National Conference on Injury Prevention and Safety Promotion, 26-28th July, 2009. Melbourne, 
Australia.  
75. Watt K; Tippett V. Ambulance Service Demand Related to Alcohol, Drugs and Mental Health. 
Australian College of Ambulance Professionals; 4-6th September; Melbourne, 2008.  
76. Wells H; Legosz M; Watt K; Najman J; Kinner S. Alcohol and other drug (AOD) use among 
Emergency Department patients: an overview of preliminary results of the PADIE II study 
(Prevalence of alcohol and illicit drug use in emergency departments). Australian Winterschool in 
the Sun Conference; 12-14th May, Brisbane., 2008  
77. Najman J; Wells H; Legosz M; Watt K;& Kinner S. Gender differences in illicit drug use: A hospital 
emergency room sample. Australian Winterschool in the Sun Conference; 12-14th May, Brisbane, 
2008.  
78. Kinner S; Najman J; Wells H; Legosz M; & Watt K.  Mental health and substance use among 
emergency department presentations in Australia. Australian Winterschool in the Sun Conference; 
12-14th May, Brisbane., 2008 
79. Watt K;  Wells H; Legosz M; Kinner S; & Najman J. The impact of alcohol and substance use on 
patients transported to hospital via ambulance. . Australian Winterschool in the Sun Conference; 
12-14th May, Brisbane., 2008 
80. Watt K; & Werner A. The morning after: Risk of injury from drinking alcohol the night before. . 
Australian Winterschool in the Sun Conference; 12-14th May, Brisbane, 2008. 
81. Watt K; Enraght-Moony E. Transportation of Aggressive Patients to Hospital: Rage against the 
Machine.  Australian College of Ambulance Professionals,  National Conference; Gold Coast;  
September 26th-29th  2007. 
82. Watt K; Tippett V; Raven S; Jamrozik K; Archer F; Kelly H; & Coory M. Pandemic Influenza: 
Australian paramedic risk perception study.  Australian College of Ambulance Professionals, 
National Conference; Gold Coast; September 26th-29th 2007. 
83. Woodall J; & Watt K. Evaluation of prehospital analgesia by Queensland paramedics.  Australian 
College of Ambulance Professionals, National Conference; Gold Coast; September 26th-29th  
2007. 
84. Woodall J; & Watt K. Self-presentation vs ambulance transport of “urgent” conditions to an 
emergency department. Australian College of Ambulance Professionals.  National Conference; 
Gold Coast; September 26th-29th  2007. 
85. Tippett V; Archer F; Jamrozik K; Kelly H; Watt K; & Raven S.  Pandemic Influenza: Australian 
paramedic risk perception study. 15th World Congress on Disaster and Emergency Medicine. 13-
16 May 2007; Amsterdam. (Winner, Best Oral Presentation). 
86. Tippett V; Archer F; Burkle F; Kelly H; Coory M; Jamrozik K; Bielajs I; Grant K; Morgans A; Watt 
K; & Raven S. Ambulance call taking and dispatch data: New approaches to population based 
infectious disease surveillance and triage. 15th World Congress on Disaster and Emergency 
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Medicine; 13-16 May 2007; Amsterdam. 
87. Tippett V; Archer F; Jamrozik K; Kelly H; Watt K; & Raven S. The Australian Emergency 
Prehospital Pandemic Influenza Project: A methodology for operational evidence. 15th World 
Congress on Disaster and Emergency Medicine; 13-16 May 2007; Amsterdam.  
88. Shepherd J & Watt K. Alcohol-related violence: randomised trial of a brief intervention for 
offenders. International Association of Dentistry Research; New Orleans; March 21st -24th  2007. 
89. Tippett V, Watt K, Hall D, & Higgins J. Role of Prehospital Workforce in Preparation and response 
to avian flu.  9th National Rural Health Conference; 7-10 March 2007; Albury/Wondonga. 
Presented by Watt, K.  
 
 
 
ASSOCIATE PROFESSOR CLIFF POLLARD 
 
National and International Conference Presentations over the last 5 years: 
90. Lang J, Harvey K, Pollard C, Bellamy N.  The decrease in the Queensland Road Toll Between 
2009 and 2010 is associated with a decrease in the number of hospital admissions for serious 
injury.  Poster presented at Queensland Trauma Symposium, Brisbane, 2011. 
91. Pollard C, et al. Queensland Trauma Registry Presents: 2010 Data.  CONROD Seminar Series, 
Brisbane, 2011. 
92. Pollard C. Queensland Trauma Plan. Mackay Trauma Education Day, Mackay, December 2010. 
93. Pollard C, Harvey K. The Queensland Trauma Registry. Hervey Bay Hospital Multidisciplinary 
Trauma Education Day, Hervey Bay, February 2010. 
94. Pollard C. The Queensland Trauma Registry. American College of Surgeons: National Trauma 
Data Bank, Adelaide, September 2009. 
95. Pollard C, Harvey K. QTR Statewide Data Workshop.  QTR Statewide Data Workshop, Brisbane, 
September 2009. 
96. Pollard C. Challenges to trauma care in Australia and New Zealand. CONROD Annual Scientific 
Meeting, Brisbane, June 2009. 
97. Pollard C. Queensland Trauma Plan and Central Queensland. Central Queensland Trauma 
Workshop, Rockhampton, June 2009. 
98. Pollard C. Queensland Trauma Registry. Mackay Base Hospital Grand Rounds, Mackay, May 
2009. 
99. Pollard C, Harvey K.  Nambour Hospital: Queensland Trauma Registry Data.  District Trauma 
review Committee, Nambour, 2011. 
100. Pollard, C. Queensland Trauma Registry. Presentation to the CONROD Advisory Council, 9 May 
2011, Customs House, Brisbane, Australia. 
101. Irie F, Le Brocque R, Kenardy J, Bellamy N and Pollard C. Epidemiology of traumatic epidural 
hematoma in young age. CONROD ASM, Brisbane. June 2010. 
102. Dallow, N and Pollard C. Injuries sustained by Aboriginal and Torres Strait Islander males in 
Queensland 2003 - 2007. CONROD Annual Scientific Meeting, Brisbane. 12 June 2009. 
103. Dallow, N and Pollard C. Injuries sustained by Aboriginal and Torres Strait Islander males in 
Queensland 2003 - 2007. AEA Annual Scientific Meeting, Dunedin NZ. 31 August 2009. 
104. Irie F, Pollard C, Bellamy N. Characteristics and outcomes of injury patients in an Aboriginal and 
Torres Strait Islander population- Queensland Trauma Registry, Australia. CONROD seminar, 
May 21st, 2009. 
105. Irie F, Pollard C and Bellamy N. The presence of complications is associated with increased 
mortality in middle-aged and elderly trauma patients. CONROD Annual Scientific Conference, 
June, 2009. 
106. Irie F, Le Brocque R, Kenardy J, Pollard C. Epidemiology of Traumatic Epidural Hematoma in 
Young Age. Trauma Melbourne 09, Nov, 2009. 
107. Irie F, Bellamy N, Pollard C. Incidence and outcomes of traumatic subdural hematoma across 
different age groups. Trauma Melbourne 09, Nov, 2009. (Poster) 
108. Pollard C. Dimensions of Current and Future Trauma Care’; Medical Administration of Trauma 
Care. Royal Australasian College of Surgeons (RACS), Melbourne 20 November, 2008. 
109. Pollard C. Presentation: Future of a National Trauma Registry. Workshop on Trauma Research 
Methods and Practice Workshop; University of Melbourne. 20 November, 2008. 
110. Pollard C. Thoracic Trauma, Lismore Trauma Conference; Lismore NSW, 5 December, 2008. 
219
Applicant’s name: Professor Roy Kimble from The University of Queensland 
 
Application form 42of 82 
Prepared by the Office of Health and Medical Research | October 2011 
http://www.health.qld.gov.au/ohmr | ohmr_funding@health.qld.gov.au | 3405 6121 
 
111. Pollard C. Trauma: A multidisciplinary approach – is it working?; Royal Australasian College of 
Surgeons (RACS) Annual State Meeting, Novotel Twin Waters, Coolum, Australia. 13 July, 2008. 
 
 
DR KIRSTEN MCKENZIE 
Scientific / Organisational Committees  
 Abstract reviewer for National Conference on Injury Prevention and Safety Promotion, 2011. 
 Abstract reviewer for Australasian Road Safety Research, Policing and Education Conference, 
2011. 
 Abstract reviewer for Australasian Mortality Data Interest Group Workshop 2009, 2010, 2011. 
 Abstract reviewer for Public Health Association of Australia Conference, 2009 
 
National and International Conference Presentations over the last 5 years: 
112. McKenzie K. Invited Presentation. Analysis and Use of External Cause Data for Injury 
Surveillance and Prevention.  2nd Annual Clinical Documentation, Coding and Analysis 
Conference, Melbourne, 23rd-25th November, 2011. 
113. Watson A, McKenzie K, Watson B. Priorities for enhancing the comprehensiveness of road crash 
data in Australia. Australasian Road Safety Research, Policing and Education Conference, 6th-
9th November 2011 (Peer reviewed paper). 
114. McKenzie K, Scott D, Limbong J, Li E, Strachan D. Assessing the feasibility of health data to 
monitor consumer-product related injuries in children. 10th National Conference on Injury 
Prevention and Safety Promotion, Brisbane, 2nd-4th Nov 2011. 
115. McKenzie K, Fingerhut L, Harrison J. Restructuring external causes in ICD-11: Implications for 
mortality data.  Australasian Mortality Data Interest Group Workshop, Melbourne, 18th – 19th 
November, 2010. 
116. McKenzie K, Scott D, Fraser J, Dunne M. Quality of child abuse information for measurement 
and surveillance: Linking hospital and child welfare data.  10th World Conference on Injury 
Prevention and Safety Promotion, London, United Kingdom, 21st-24th September, 2010.  
117. McKenzie K, Fingerhut L, Harrison J. Quality of external cause of injury data given ICD11’s 
approach.  Joint Meeting of International Collaborative Effort on Injury Statistics and the Global 
Burden of Disease-Injury Expert Group, Swansea, United Kingdom, 18th – 20th September, 2010. 
118. McKenzie K. Invited Presentation. Concordance of external cause coding in Australia. National 
Centre for Classification in Health Conference, Brisbane, 11th-13th March 2009. 
119. McKenzie K, Lang J. Concordance of Injury and External Cause Information Across Data 
Systems: Comparing Hospital Morbidity and Mortality Data for Trauma-Related Hospitalisations.  
Australasian Mortality Data Interest Group Workshop, Wellington, New Zealand, 2nd-4th 
December, 2009. 
120. McKenzie K. External causes of morbidity-A summary of the coding quality literature. Joint 
Meeting of International Collaborative Effort on Injury Statistics and the Global Burden of Disease-
Injury Expert Group, Boston, Massachusetts, October 8-10, 2009 
121. McKenzie K, Waller G, Walker S, Harrison J, Scott D, McClure R. Understanding hospital 
morbidity coded data: Applications for surveillance. Preconference workshop at the 9th National 
Conference on Injury Prevention and Safety Promotion, Melbourne, 26th-28th July 2009. 
122. McKenzie K, Enraght-Moony E, Waller G, Harrison J, McClure R. Quality of external cause 
coding in Australian hospitals: Implications for injury surveillance. 9th National Conference on 
Injury Prevention and Safety Promotion, Melbourne, 26th-28th July 2009. 
123. McKenzie K, Enraght-Moony E, Harding L, Walker S, Waller G, Harrison J, Henley G, McClure R. 
Addressing the ‘other and unspecified’ problems with injury hospital data. National Centre for 
Classification in Health Conference, Brisbane, 25th-27th July 2007. 
 
MS EMMA ENRAGHT-MOONY 
 
National and International Conference Presentations over the last 5 years: 
124. Enraght-Moony, E., & Watt, K. (2009, 26-28 July). Counting injuries in the ED: How many are 
we missing? 9th National Conference: Australian Injury Prevention & Safety Promotion, 
Melbourne. 
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125. McKenzie, K., Enraght-Moony, E., Walker, S., Waller, G., Harrison, J., Henley, G., & McClure, 
R. (2007, 25th-27th July). Addressing the 'other and unspecified' problems with injury hospital 
data. Paper presented at the National Centre for Classification in Health Conference, Brisbane: 
Australia. 
126. Enraght-Moony, E., McKenzie, K., Fitzgerald, G., & Battistutta, D. (2006, 3rd-4th November) 
Who Knows Best How Accidents Happen? Paper presented at the Australian College of 
Ambulance Professionals annual conference, Adelaide: Australia. 
127. Enraght-Moony, E., McKenzie, K., Fitzgerald, G., & Battistutta, D. (2006, 27th-29th September). 
Designing a Continuum of Quality Cause of Injury Data in Queensland: From Ambulance to 
Hospital. Paper presented at the 8th Australian Injury Prevention Conference, Sydney: Australia.   
 
 
 
                MS BELINDA WALLIS 
 
National and International Conference Presentations over the last 5 years: 
128. Wallis B, Franklin R, Watt K, & Kimble R.  Using Linked Data to Review Drowning in Children 
and Young People 0-19 yrs in Queensland (Australia) 2002-2008; Trials and Tribulations. 
Australian Injury Prevention Conference, 2-4th November, 2011. Brisbane. 
129.  Watt K, Griffin B, Wallis B, Franklin R, Kimble R. Low Speed Vehicle Run-Over Incidents in 
Queensland: Actions from a 10 Year Review in Queensland.  Australian Injury Prevention 
Conference, 2-4th November, 2011. Brisbane.  
130. Thomas L, Haider S, James-Chadwick J, Wallis B "Let's Fight Fire Fascination: Partnership 
between the Queensland fire and Rescue Service (QFRS) and Royal children's Hospital (RCH) 
Brisbane, ANZBA 35th ASM, Brisbane Convention Centre, Oct 2011 
131. Kipping B, Wallis B, Rodgers S, Miller K, Kimble R, Adolescent (10-17 years) burn and pain 
statistics:  Royal Children's Hospital and royal Brisbane and Women's Hospital.  ANZBA 35th 
ASM, Brisbane Convention Centre, Oct 2011 
132. Wallis B, Watt K, Franklin R, Kimble R. Non fatal drowning in children and young people 0-19 yrs 
in Australia. World Conference on Drowning Prevention Vietnam 10-13 May 2011 
133. Wallis B, Watt K, Franklin R, Nixon J; Kimble R.  Linking Data – Morbidity and Mortality Case 
Capture for Drowning Incidents in Children and Young People 0-19 Years in Queensland 2008-
2009. QIPC Symposium, Townsville, November 18-19th , 2010. 
134. .Wallis B, Nixon J, Kimble R, Franklin R, Watt K. Linking Data - morbidity and mortality case 
capture for drowning in children and young people 0-19 years 2002-2008, QIPC - Evidence to 
Action Symposium 18-19 Nov 2010, Townsville 
135. Wallis B, Watt K, Franklin R, Nixon J, Kimble R. Non fatal drowning in children and young people 
in Queensland (Australia) 2002-2008”19th Annual RBWH Health Care Symposium – 11-15TH 
October 2010, Brisbane.  
136. Griffin B, Wallis B, Watt K, Kimble R. Low speed vehicle run over incidents in children 0-15 yrs 
across Queensland. 19th Annual RBWH Health Care Symposium 11-15th October 2010 
Brisbane  
137. Wallis B, Watt K, Franklin R, Nixon J, and Kimble R. Nonfatal Drowning in Children and Young 
People in Queensland (Australia) 2002-2008. World Injury Prevention Conference; London; 
September 24-26., 2010 
138. Watt K, Franklin R, Wallis B Fearnley E, Kimble R. Estimating mortality and morbidity associated 
with fatal and nonfatal unintentional drowning. Safety 2010 World conference, September 21-24 
2010, London. 
139. Griffin B, Kimble R, Wallis B, Watt K. 10 year review of Low Speed Vehicle Run-Overs in 0-15 
year olds across Queensland. Safety 2010 World Conference, September 21-24 2010, London. 
140. Wallis B, Nixon J,  Kimble R, Watt K,  Franklin R. Preliminary mortality results for a 6-year review 
of drowning in children and young people 0-19 yrs in Queensland 2002-2008. Australian Water 
Safety Council Conference, May 13-14 2010 Sydney. 
141. Wallis B Nixon J, Kimble R, Watt K, R. Franklin, 6-Year Review of Drowning in Children and 
Young People 0-19 yrs in Queensland 2002-2008 – preliminary death data and progress. QIPC 
Securing Safety in Queensland: Challenges and responses to Injury Prevention, 1 March 2010, 
Brisbane. 
142. Wallis B. Injury Prevention – Getting the message Out, Queensland Statewide Trauma 
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Symposium, RBWH Trauma Service, November 2009 
143. Kimble R, Griffin B, Wallis B, Low Speed Vehicle Runover Incidents, Trauma Symposium, 
Herston, RBWH Trauma Service, November 2009 
144. Acton  C & Wallis B.. Bicycles, Brains and Barriers to Prevention. Discipline of Paediatrics and 
Child Health, A/Prof J Nixon Festschrift. Royal Children’s Hospital, Brisbane. 2008 
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10.3 Leadership and training 
Briefly outline your involvement in research leadership and training. Dot points are acceptable. 
This may include (but is not limited to): 
 involvement in leadership, training and mentorship  
 supervision of research staff (indicate level of students - honour, Masters, PhD, postdoctoral) 
 any courses or training that you have undertaken that has directly contributed to your research 
work. 
 
Research leadership and training (Maximum half page). 
Professor Roy Kimble 
Professor Roy Kimble is Director of the Centre for Children’s Burns and Trauma Research (CCBTR), 
a research centre he established in 1999. It is both a Centre at The Queensland Children’s Medical 
Research Institute and The UQ School of Medicine. Over his career he has received 49 research & 
teaching awards and prizes,  been awarded 63 grants totalling $11 million and has been co-inventor 
on 2 International Patents.  
He has published 12 Book Chapters and 123 Refereed Papers (77 in the past 5 years) and has a H-
Index of 22. He is recognised as an international leader in burns and trauma research and has given 
over 100  international invited/keynote presentations in 15 countries and 135 invited national and 
state presentations. His research publications are recognised as leading and influential in the field 
with awards regularly received for being highly cited or being at the top of the field each year.  
Professor Kimble has initiated & supervised to completion twelve randomised controlled trials, of 
which two have been international and multicentre, and he currently has a further five underway. He 
has changed policy/practice in the fields of  burn first aid treatment, burn and trauma prevention, the 
management of gastroschisis, distraction therapy, and telemedicine. 
 In the past five years Professor Kimble has supervised as Principle Supervisor seven MBBS Honours 
students and four PhD students to completion. In addition he is currently supervising three MPhil 
students and three PhD students. He has supervised over 100 medical students in clinical research 
which ended in a refereed journal publication. 
He is on the editorial board for two scientific journals (Paediatric Surgery International & Case 
Reports in Pediatrics) and is a regular reviewer for a further 11 journals. 
He is a board member for two international advisory boards in the field of burns, and a grant reviewer 
for several national and international bodies including NHMRC, the Dutch Burns Foundation & Health 
Innovation Challenge Fund in UK. He has been reader for PhDs at three Universities.\ 
 
Dr Ruth Barker 
Dr Barker is an emergency paediatrician working 0.6 FTE in both a clinical and injury prevention role 
at the Mater Children’s Hospital, and Director of the Queensland Injury Surveillance Unit. In these 
joint roles, Dr Barker supervises junior clinical staff as well as QISU support staff and Fellows. 
Currently, Dr Barker is also supervising an honours medical student based in Rockhampton who is 
completing a project in the field of injury prevention.  
 
Associate Professor Kerrianne Watt 
Dr Kerrianne Watt is Associate Professor in Research Methodology in the School of Public Health, 
Tropical Medicine and Rehabilitation Sciences at James Cook University.  She teaches a range of 
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Research leadership and training (Maximum half page). 
courses within the fields of Epidemiology and Research Methods to undergraduate and postgraduate 
students, as well as Injury Epidemiology. Prior to taking up her current position, Dr Watt was Senior 
Lecturer in the School of Population Health, where she taught Undergraduate (Bachelor of Health 
Science, Medical Students), and Postgraduate students (Masters of Public Health, Masters of 
International Public Health, Masters of Epidemiology). 
 
Dr Watt is currently supervising 6 PhD students, and 2 students at Masters level. She has supervised 
5 students at Masters level to completion.  She is currently the Deputy Director of Research Training 
within the School of Public Health, Tropical Medicine and Rehabilitation Sciences. Dr Watt has 
previously mentored and managed junior academic staff in her role as course co-ordinator, as well as 
research staff in her role as Project Manager in several funded projects.  
 
In the past 5 years, Dr Watt  has been a Chief Investigator on  competitive research and applied 
research grants projects in the field of injury prevention totaling in excess of $500 000.   
 
Dr Watt has participated in extensive training in relation to epidemiology, research methodology, 
statistical analyses, injury prevention (and associated risk factors), as well as Advanced Project 
Management.  
 
 
Associate Professor Cliff Pollard 
Associate Professor Pollard is Director of the Trauma Service at RBWH, and in this capacity is a 
supervisor and mentor to junior clinical staff. In his role as Director of the QTR, A/Prof Pollard has 
oversight and responsibility for research output of the QTR. He regularly participates in the medical 
student curriculum at UQ through running tutorials, and supervises FRACS Fellowship Candidates. 
He is also involved with teaching Contemporary Trauma Management and Chest Trauma to 
Paramedic students. 
 
Dr Kirsten McKenzie 
Dr McKenzie has an active research profile, and is the recipient of several competitive research 
grants totalling over $1 million, and commonwealth and state research consultancy funding totalling 
over $650K. She has conducted a number of consultancies for State governments which require the 
negotiation, access, analysis, and reporting of injury data from different systems.  Dr McKenzie is 
currently funded by a QUT Vice Chancellors Senior Research Fellowship award, from 2010-2012.Dr 
McKenzie has been the lead investigator and managed several large scale ARC-funded industry 
linkage projects. 
Dr McKenzie currently supervises 6 doctorate students as principal supervisor and an additional 5 
doctorate students as associate supervisor. Two of her doctoral students have completed their final 
seminar and are within 3 months of submission, and both of these students have already secured 
high level research positions in external organisations.  
Dr McKenzie has participated in considerable post-doctoral training relevant to her research work, 
including workshops/courses in data mining, survey sampling, classification trees, leximancer, data 
linkage, and structural equation modelling. 
 
Ms Emma Enraght-Moony 
Ms Enraght-Moony is the Director of the Australian Centre for Prehospital Research, and in this 
capacity provides opportunities for QAS staff to acquire research skills and experience through 
participation in ACPHR research projects, academic supervision and strategic partnerships. In her 
role as Director of Research (QAS), Ms Enraght-Moony is responsible for mentoring and managing 
more than 10 research staff at the centre, university students, and also mentors Paramedics who 
seek to expand their research knowledge and methodology. Ms Enraght-Moony has completed her 
PhD final seminar and is within 3 months of submission. 
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Ms Reyelle McKeever 
Ms McKeever is the Manager of the Child Death Review Team at the Commission for Children and 
Young People and Child Guardian. Ms McKeever supervises 5 people within the Child Death Review 
Team who are employed in research/analyst roles. This supervision requires mentorship, directing 
team members in best practice research methods, data management and analysis and conducting 
extensive research projects. Ms McKeever also provides external support and advice for a UQ PhD 
student conducting research with the Commission.  
 
Ms Belinda Wallis 
In her role as Injury Prevention Officer in the School of Medicine, Ms Wallis has been involved with 
the supervision of 24 students (18 MBBS, and an additional 6 Overseas students).These students are 
participants in the paediatric rotation of their Medical training. Most of the research projects have 
resulted in Conference presentations or publications.  Ms Wallis is also responsible for mentoring 
junior staff at the Burns and Trauma Research Centre. 
10.4 Achievements and awards for research/service delivery  
Outline any significant prizes, awards, honours or peer-recognition you have received for research or 
service delivery relevant to this application. Please include the name and brief details of the award. 
Dot points are acceptable. (Maximum 1 page).  
Professor Roy Kimble  
Professor Kimble has been awarded prizes and honours on 49 occasions in his career. He has been 
awarded Medals for Research including: The Sydney Fancourt McDonald Medal and The Sir Ian 
McFarlane Research Medal. He has been awarded honours for teaching including the inaugural 
Mervyn Neely Award for Excellence in Surgical Teaching and The Vitae Lampada Medal for 
contribution to undergraduate and postgraduate medical education.  Professor Kimble’s Phd Students 
have been awarded best PhD presentations on three occasions. 
 
Professor Kimble participates in research collaborations with various Brisbane businesses, and 2 of 
these  collaborative efforts have been awarded prestigious prizes: The Business/Higher Education 
Round Table Award for Outstanding Achievement in Collaboration and the National winner of the 
Australian Government Business Innovation Award. 
 
Professor Kimble has been shortlisted for Queenslander of the Year on two occasions, including 
being a finalist (one of five) in 2008. 
 
Professor Kimble was honoured in 2006 in the Courier Mail’s: Top One Hundred People in 
Queensland whom it is thought will make a significant difference in the next five years. He was the 
only medical doctor on the list, and was one of ten people to be profiled in B-MAG for Brisbane 
Person of The Year 2011  
 
Dr Ruth Barker 
Dr Barker has an honorary researcher appointment with Mater Medical Research Institute. 
Since her appointment as Director of QISU, Dr Barker has developed an extensive network of 
contacts within the injury prevention community, including industry, media, Standards, government 
and non-government groups, all of whom have great regard for her work. Dr Barker regularly reviews 
manuscripts in the field of injury prevention submitted for publication to peer-reviewed journals such 
as Journal of Paediatrics and Child Health, MJA, Injury Prevention, and the World Health Bulletin. 
In 2008, Dr Barker was an Invited Peer-Reviewer for the chapter on Poisoning in the WHO’s World 
Report on Child Injury Prevention. [World Health Organisation and UNICEF, 2008. World report on 
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child injury prevention. (Eds.). Peden M;  Oyegbite K, Ozanne-Smith J, Hyder A; Branche C, Fazlur 
Rahman AKM, Rivara  F & Bartolomeos K. World Health Organisation: Geneva. ] 
 
Associate Professor Kerrianne Watt 
A/ Prof Kerrianne Watt was awarded the Australia Day Achievement Medallion for “Exemplary 
contribution to the research activity of the Australian Centre for Prehospital Research” in 2008.   Dr 
Watt was awarded Joint Winner, Best Poster at the Annual Symposium for the Society for the Study 
of Addiction, York, United Kingdom in 2004, and Runner up for Best Poster in the Annual Symposium 
for the Society for the Study of Addiction, Leeds, United Kingdom in 2003. She was an author on a 
paper that  won  Best Oral Presentation at the 15th World Congress on Disaster and Emergency 
Medicine. 13-16 May 2007; Amsterdam. 
A/Prof Watt is regularly requested to review manuscripts submitted for peer-review to national and 
international journals (including Addiction, Alcohol and Alcoholism; American Journal of Drug and 
Alcohol Abuse, Drug and Alcohol Review, Injury Prevention and Safety Control, Journal of 
Emergency Primary Health Care). Dr Watt is invited to mark PhD and Masters theses from several 
universities, reviews abstracts submitted to conferences, as well as grant applications (e..g, Irish 
Health Board, QLD Emergency Medicine Research Foundation), and also reviews text books on 
statistics and research methodology.  
 
 
Dr Kirsten McKenzie 
Dr McKenzie won a three year QUT Vice-Chancellors Senior Research Fellowship from 2010 to 2013 
to undertake research on “Assessing and improving the quality of cross-sectoral injury data for 
evidence-based policy and practice”.  In 2011, she won the Australian Injury Prevention Conference 
prize for the best Researcher Abstract.  
Dr McKenzie has an average citation rate (from Web of Science) for articles published in the last 5 
years is 2.6 (H index for last five years=5).  
Dr McKenzie is an invited member of the two leading international committees/groups in the injury 
classification field: the World Health Organisation ICD-11 Revision Topic Advisory Group for Injury 
and External Causes (member since 2007) and the International Collaborative Effort on Injury 
Statistics group (member since 2009). She is a member of the editorial board of Injury Prevention, 
and is regularly selected as a peer-reviewer for Injury Prevention, Australian and New Zealand 
Journal of Public Health, BMC Medical Informatics and Decision Making, BMC Public Health, Health 
Information Management Journal, International Journal of Injury Control and Safety Promotion, and 
the Journal of the American Geriatrics Society. 
 
Ms Emma Enraght-Moony 
Ms Enraght-Moony was awarded the ‘Postgraduate Student Outstanding Contribution Award’ by QUT 
at the commencement of PhD.   
 
 
10.5 Other professional activities and community involvement  
Outline your any further significant professional activities and community involvement that is relevant 
to this research proposal. Dot points are acceptable. (Maximum half page). 
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Professor Roy Kimble 
 
 Active in 5 Current University Groups & Committees including: 
 Head of Centre for Children’s Burns & Trauma Research (CCBTR), QCMRI & UQSOM 
 QCMRI Theme Leader for Critical Care, Burns &Trauma 
 QCMRI Director’s Advisory Committee.  
 Queensland Trauma Registry, Scientific Committee Member 
 Curriculum Committee for GMC Course & organise & teach Paediatric Surgical component  
 Active (present & past) in 14 International & National Groups and Associations 
 Pacific Association of Paediatric Surgeons (PAPS), Committee member for PAPS ASC 2013  
 WHO Advisor for the treatment of Paediatric Burns 
 International Institute of Surgical Wound Management, Inaugural Board Member 
 International Burns Advisory Board, Inaugural Board Member 
 RACS Project China (8 working trips to China) 
 International Videoconference for Paediatric Burns, Founder & Annual Event Convenor  
(7 conferences with sites in Australia, New Zealand, USA, Canada, UK & China) 
 Swinfen Charitable Trust ( telemedicine links between hospitals in the developing world  
and specialists who give advice by e-mail). Expert member for Paediatric Surgery & Burns 
 Royal Australasian Coll of Surg, ex-Supervisor of Surgical Training (RCH), EMST Instructor. 
 Australia & New Zealand Association of Paediatric Surgeons, Member 
 Royal College of Physicians and Surgeons of Glasgow, Fellow 
 Member of the General Council of the University of Glasgow 
 Member and ex-Treasurer & Australian Vice-President of Australia & New Zealand Burns  
Association. Member of HOUSE Committee (Heads of Units) 
 Medical Advisor for St John Ambulance 
 Federal Government Round Table Burns Forum, Member 
 Kidsafe Queensland, Current Vice President & ex-State Representative on National Board 
 Active (present & past) in 29 Queensland Health Committees & Other State Associations including: 
 Inaugural Paediatric Trauma Director on Queensland Trauma Network Committee 
 Inaugural Member of Queensland Injury Prevention Council 
 Human Ethics Committee, Member RCH & District 
 I work with ROMAC in identifying and treating children from SE Asia & Pacific. 
 Vietnamese Wheelchairs Group of Queensland: Co-ordinate and perform surgery on children 
 from Vietnam with congenital anomalies. 
 
 
Dr Ruth Barker 
 Member, Member, Queensland Injury Prevention Council 
 Member, Product Safety Working Group, Queensland Injury Prevention Council 
 Member, International Standards Committee: ISO/TC 122/SC 3 WG 3 Child resistant 
packaging: 2009 
 Member, Pool Safety Committee: Queensland Department of Infrastructure and Planning: 
2009-2010 
 Member, Pool Safety Council: Queensland Department of Infrastructure and Planning: 2010 
 Member, Queensland Emergency Medicine Research Fund: Grant Review Panel: 2008- 
 Member, Standards Australia Committee member: HE-016 Child Resistant Packaging: 2007 
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 Member, CREST committee (child restraint, education and safe travel): Royal College of 
Surgeons: 2007-  
 Member, Building industry Consultation Group (BICG), Department of Local Government and 
Planning: 2010 
 
Associate Professor Kerrianne Watt 
 Deputy Director, Research Training, School of Public Health, Tropical Medicine and 
Rehabilitation Sciences, James Cook University 
 Executive Member – QLD Branch, Public Health Association of Australia (also member of the 
Injury Prevention Special Interest Group, and Alcohol Special Interest Group)  
 Executive Member – Australian Injury Prevention Network  
 Member – Australian Epidemiological Association  
 Chair, QLD Epidemiology Group 
 Member – Australian College of Road Safety (Member, QLD Chapter)  
 Member, Statewide Trauma Clinical Network, Data Working Group 
 Organising Committee, Australian Injury Prevention Network Conference 2011  
 Organising Committee, Public Health Association of Australia Conference 2011 
 Grant Reviewer, QEMRF 
 Member, GBD 2005 Injury Expert Group 
 Organising Committee, Kidsafe QLD Day, and regularly participate in research related 
activities for Kidsafe (eg preparation of Factsheets) 
 
 
Associate Professor Cliff Pollard 
 Australian Trauma Quality Improvement (AusTQIP) Steering Committee 
 QTR Advisory Board  
 QTR Research Subcommittee 
 Qld Health Statewide Trauma Clinical Network (Chair) 
 Qld Health Statewide Trauma Clinical Network – Data Working Group 
 Road Safety Research Network 
 RACS Trauma Committee 
 RACS EMST (Early Management of Severe Trauma) Subcommittee 
 RACS DSTC (Definitive Surgical Trauma Care) Subcommittee 
 Court of Examiners in General Surgery RACS 
 
Dr Kirsten McKenzie 
 Member,  World Health Organisation ICD-11 Revision Topic Advisory Group for Injury and 
External Causes (member since 2007). 
 Member, International Collaborative Effort on Injury Statistics group (member since 2009). 
 Secretariat, Consumer Product Safety Injury Research Advisory Group (a working group of 
the Queensland Injury Prevention Council). 
 Executive committee member, Australasian Mortality Data Interest Group. 
 Member, Australian Injury Prevention Network. 
 Member,  Road Safety Research Network, Queensland University of Technology. 
 Volunteer for Kidsafe injury prevention and safety promotion activities 
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Mrs Emma Enraght-Moony 
 Member – Queensland Trauma Registry Research Subcommittee 
 Member – Statewide Emergency Department Network Research Subcommittee (Qld Health) 
 Membeer – Statewide Cardiac Services Network Acute Coronary Syndromes Working Group 
 Member – Public Health Association of Australia (also member of the Injury Prevention 
Special Interest Group)  
 Member - Statewide Trauma Clinical Network Data Working Group 
 Member – Queensland Ambulance Service Medical Advisory Committee 
 Member – Queensland Ambulance Service Clinical Governance Committee 
 Member – Queensland Ambulance Service Data Governance Committee 
 
Ms Reyelle McKeever 
 Member,  Queensland Injury Prevention Council 
 Member, Australasian Mortality Data Information Group 
 Member, Australian and New Zealand Child Death Review and Prevention Group 
 
Ms Belinda Wallis 
 Member, Technical Committee for Standards Australia - CS034 Swimming Pool safety 
 Member, Technical Committee for Standards Australia - CS005 Playground Equipment 
 Board Member, Kidsafe Queensland 
 Representative, Safety Review Committee for Office of Fair Trading (bunk Bed Safety).  
 Member, Product Safety Committee  
 State Representative, ANZBA bi-national Burns Registry Committee  
 ANZBA Burns Prevention State representative for National Committee  
 Child Safety Representative,  Swimming Pool Safety Review Committee  
 Volunteer Member, Royal Life Saving Society of Australia 
 Member, Australian & New Zealand Burn Association  
 Member, RoSPA (Australian Playground Safety Institute)  
 Accredited Playground Inspector (Operational L2) 
 
10.6 Demonstrated ability to conduct research   
Investigators and Co-investigators to list their involvement in applied research in the last five years 
(Maximum 2 pages). 
 
Professor Roy Kimble  
Professor Kimble’s main area of research is paediatric burns & trauma and he founded and heads 
The Centre for Children’s Burns & Trauma Research (CCBTR). All his research & publications were 
either initiated & performed by himself or under his direct supervision. His research covers the entire 
spectrum of paediatric burn & trauma care from prevention to rehabilitation. With the integrated 
“bench to bedside” focus of CCBTR clinical trials have been a vital component in improving the way 
paediatric burns patients are managed. Professor Kimble has supervised to completion twelve RCTs 
of which two have been international & multicentre and currently has a further five under way. These 
trials not only determine the best way to manage children in Brisbane but will provide an evidence 
base for Children’s Hospitals globally. Professor Kimble currently has lead or participated in 35 
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competitive grants to a total value of over $6million over the last five years. Key relevant projects 
include: 
 
Burns & Trauma Prevention: Professor Kimble has been in the forefront of burns and trauma 
prevention since the establishment of CCBTR. He and his team have previously shown that the 
incidence of paediatric trauma can be decreased by surveillance, collaboration & targeted campaigns. 
He established a full time burns & trauma prevention research officer position at the hospital, the 1st 
such position in an Australasian Hospital. Data is the most powerful tool for legislative change, and 
since his 1st prevention paper in 2001 he has published a further 23, each of which has been followed 
by a targeted prevention campaign. Working with organisations such as Kidsafe (Vice-President), 
Queensland Injury Prevention Council and The Queensland Trauma Network (which he holds a 
position on the Boards), he and his team will continue to be strong advocates for paediatric burn and 
trauma prevention. 
Gastroschisis: In 1999 Professor Kimble developed and has since then promoted the sutureless 
ward reduction method for babies born with gastroschisis, which negates the need for general 
anaesthesia and ventilation. Subsequent studies have shown that with this technique affected 
neonates require less ventilation, feed sooner, and are discharged home earlier than with traditional 
techniques. This method has become the technique of choice for all Queensland Paediatric Surgeons 
and has been adopted by many surgeons across the world. In 2010 he developed the use of negative 
pressure dressings in the management of complex gastroschisis. He continues to promote these 
techniques around the world and has published this work in a series of eight papers and a Cochran 
review. For the past two years he has an MBBS honours student studying the long term outcomes for 
babies who have undergone the sutureless ward reduction method (accepted for publication Journal 
of paediatric Surgery), further supporting the use of the technique he developed..  
Telemedicine: Professor Kimble along with telehealth pioneers Professor Richard Wooton and Dr 
Anthony Smith have established an evidence based telemedicine service for the post-acute care of 
paediatric burns patients.  This service is now one of the largest in the world, and recognised 
internationally as an important model of care. Since introducing the service in 2000, the service has 
treated over 1500 children and saved patient travel the equivalent distance of travelling from the earth 
to the moon six times over. This work has been published in a series of eight papers and a book 
chapter. The success of this service has in the past three years has facilitated the creation of similar 
successful  telemedicine clinics for general paediatric surgery and multidisciplinary clinics for children 
with vascular anomalies. Under Professor Kimble’s leadership, all paediatric surgical lectures are now 
delivered by telemedicine to the medical students. With this new method of lecture delivery, it not only 
increases greatly the quantity of time available for the course, but also has demonstrated a full one 
point increase in the GPA of the students in their term examination (paper accepted for publication). 
The optimal first aid for burns: First-aid with cold running water is important in decreasing the depth 
of a burn. Over the past five years under Professor Kimble’s supervision, Dr Leila Cuttle and Ms 
Margit Kempf have undertaken a series of studies (published as a series of six papers and a PhD 
thesis), which in union with parallel studies performed by Dr John Hervey’s team in Westmead, 
Sydney have produced evidence for optimal first-aid in burns. This research has been internationally 
recognised by a series of awards & prizes and is already having an impact globally. The research and 
first-aid recommendations have been adopted by the Australia & New Zealand Burns Association, 
Australian Resuscitation Council, St John Ambulance and State Ambulance Services. 
Development and Studying the use of an Electronic Interactive Hand Held Device to Deliver 
Procedural Preparation and Distraction Therapy to Children undergoing Medical Procedures. 
Professor Kimble, and his team in collaboration with Queensland University of Technology and latterly 
Diversionary Technologies Ltd, have developed a hand held device which provides discipline and age 
specific pre-procedural preparation and distraction for children undergoing painful or distressing 
procedures. The “Ditto” device has completed eight randomised controlled trials (RCT) including one 
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international multicentre RCT. These have shown that “Ditto” consistently reduces pain and anxiety 
compared to a standard distraction control (including commercial hand held electronic games) in 
hospital areas such as Burns, Orthopaedics, Emergency Medicine and Operating Theatre. In 2011 
this device went onto the market to benefit children worldwide. The research has gained international 
recognition and has won numerous awards. A major research project is underway to explore the 
finding that children who have used this device re-epithelialise their burn wounds more rapidly. This is 
an exciting area of research which has enormous potential implications. The first 25 Ditto devices 
have been bought by Queensland Health and have been rolled out to Queensland Hospitals to benefit 
all children. 
 
The pathogenesis of hypertrophic scarring (HS): Appropriate animal models are vital to the 
development of new burns treatments. For several years Professor Kimble and his team have been 
studying the pathogenesis of hypertrophic scarring, and have successfully created the world’s first 
porcine burns model which heals with true hypertrophic scaring. This porcine model has featured in 
18 of his papers to date in various studies to develop novel burns treatments. This model has been 
internationally acclaimed as the best characterised porcine burn model globally and has been 
adopted various groups around the world.  
 
The Study of Microskin Camouflage for Mature Scarring: Microskin is a computer colour matched 
spray-on skin camouflage which is durable, lasting for up to five days after application. Professor 
Kimble and his team in collaboration with Professor Graham Martin from UQ Dept of Psychiatry have 
studied this locally developed product to determine whether it offers lasting psychosocial benefit to 
paediatric burns patients. Two RCTs have been completed, the second involving all major paediatric 
burn centres in Australia and New Zealand. This award winning research indicates that Microskin 
improves psychosocial functioning in paediatric burn patients and is well-tolerated and acceptable. 
Further trials are planned studying the effects in the adult burns population, children and adults with 
vascular malformations, and as an agent which can be used for scar management in immature scars. 
 
Scarless Fetal Wound Healing: Many children with burns will heal with unsightly scars and impaired 
skin function. Previously we created a ovine fetal model, in which fetus healed burn wounds without 
scars, whereas the postnatal lamb healed the same depth burns with significant scaring. From the 
material collected in this model, the team have found that a protein: fetuin A is significantly up-
regulated in fetal skin comparing to postnatal lamb skin. Under Professor Kimble’s supervision Dr 
Xue-Qing Wang has shown that in vitro fetuin A markedly promotes keratinocyte migration and 
“wound closure”. He therefore predicts that topical fetuin will facilitate faster re-epithelialisation with 
less subsequent scarring in children with burns. He currently holds a world patent on the use of fetuin 
in burns. He has also shown that amniotic membrane (which contains fetuin) when used as a 
dressing will enhance wound healing with less scarring. 
 
 
Dr Ruth Barker 
Current grants on which Dr Barker is a Chief Investigator are: 
 Page A & Barker R. Low Speed Vehicle Runover Project: (Revised from initial project 
proposal and completed June 2011): “Environmental and socio-demographic factors 
associated with Low Speed Vehicle Run over (LSVRO) fatalities in Australian children aged 0-
5 years”. Funding amount: $149,000 over 2 years from June 2009 
 
 Barker R & Blazevic G. Alcohol related injury: (Revised from initial project proposal, ongoing) 
“Implementing injury surveillance data collection at a major urban hospital, with a focus on 
alcohol related injury”. Development of validated methodology for analysis of drug and alcohol 
related injury presentations in routinely collected EDIS data and emergency based injury 
surveillance data. Funding amount: $25,000 over 12 months from June 2011.  
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Other  research projects that Dr Barker has been involved in over the last 5 years include: 
 Safe Design of food products: Following two incidents in Australia where children have 
choked or nearly choked on a lolly designed to resemble a roll on deodorant (where the ball 
became dislodged), there is a collaborative project being developed with Fair Trading and 
ACCC to address safe design of new food products. 
 Lye Water Ingestion: Collation of national lye water ingestion cases from Poisons Information 
Centres and clinical networks in Australia. Co-authorship of successful submission to National 
Drugs and Poisons Scheduling Committee, resulting in requirements for an upper pH limit of 
11.5 for lye products sold in Australia. 
 Child Resistant Blister packaging: Facilitation of implementation of new Standard for child 
resistant non reclosable pharmaceutical packaging and monitoring of product and packaging 
specific issues in toddler poisoning.  
 Presentation in an educational DVD developed by DEEDI: Climb, Tumble, Fall: Steps to 
Furniture Safety, 2010. This was developed following a recommendation by a QLD coroner 
after a toddler death associated with furniture tipover.  
 Assisted recall of “Wicked Fizz” lolly that resembles a roll on deodorant after a child presented 
to Mater with a choking episode. Further work on similar products is ongoing in 2011 in 
collaboration with Department of Fair Trading and ACCC.  
 Collation in collaboration with QISU fellow of literature and legislation associated with spa 
related suction injuries causing immersion and evisceration injuries. QISU data and literature 
collated for tabling at Standards Australia committee meeting by injury prevention colleagues. 
 Expert opinion for the Rockhampton Coroner into the drowning death of a child at an aquatic 
centre in Queensland , 2009. 
 Participation in Building Industry Consultative Group regarding Toddler falls from windows and 
balconies.  
 
 
Associate Professor Kerrianne Watt 
 
Key relevant research activities over the last 5 years include:  
 Watt, K; Franklin R; Fisher J. Bingeing on the beach: An exploratory study of alcohol 
consumption and knowledge, attitudes and behaviour of young beachgoers.  (Funded by 
QIPC - $35 000). 2011  
 Cuttle L, Watt K, Wallis B, Quinn J, Kimble R. Development and Implementation of a Burn 
first aid education campaign in Queensland.  (Funded by QIPC - $35 000). 2011 
 Tippett V; Watt K; Quinn J; Currin M; & Rogers A. Paramedic-initiated referral to public health 
intervention services: Evaluation of Queensland Ambulance Service referral to a multi-
component falls prevention service for community-dwelling  patients aged 65+ years  (funded 
by QIPC - $25 000 over 1 year). 2010 
 Kimble R; Wallis B; Nixon J; Watt K; & Cass D. Ten year review of low speed vehicle runover 
incidents of young children 0-15 years and QLD and development of a prospective data 
monitoring system. Funded by Queensland Injury Prevention Council, $149 695.00, 2009 
 Nixon J; Kimble R, Franklin R, & Watt K. Six year review of drowning in children 0-17 years in 
QLD – July 2002- July 2008. Funded by Queensland Injury Prevention Council, $180,364. 
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2009 
 Lukin B; Hou Xiang-Yu; Green D; Oconnor A; Graves N; Barnard A; Greenslade J; Fitzgerald 
G; Chu K; Watt K; Clark M; & Courtney M. A Comprehensive Evaluation of a Hospital In 
Nursing Home Program in Three Queensland Hospitals. 2009 
In 2011, Dr Watt was also involved in some work on behalf of the Patient Safety and Quality Centre, 
QLD Health, involving analyses of 10 years of data on patients aged over 40yrs admitted to hospital 
following a fall.  
 
Other relevant projects that A/Professor has been involved with in the past 5 years include:  
 Falls Prevention Interventions for Cognitively impaired Older Adults 
 Using Environmental Indicators to Inform Injury Prevention Surveillance (Bites and Stings) 
 Characteristic of Tree and Pole Related Crashes in Young Drivers 
 Injuries Sustained as a Consequence of Natural Disasters (Systematic Review) 
 Fatal and Nonfatal Injuries from Drowning (Systematic Review) 
 Trauma Data Scoping Project (funded by MAIC – project manager) 
 Australian Prehospital pandemic risk perception study and an examination of new public 
health roles for Ambulance Services in pandemic response (funded by NHMRC, Project 
Manager). These projects resulted in the publication of several technical reports and peer-
reivewed manuscripts, as well as conference presentations. Findings were used to inform 
state and national organisational changes.  
 PADIE 1 & 2 (Prevalence of Alcohol and Drugs in Emergency). Outcomes include 2 published 
technical reports and several published papers (some to be submitted).This work led to being 
invited to participate in the WHO-affiliated ERCAAP (Emergency Room Collaborative Alcohol 
Analysis Project), which is ongoing.  
 RCT of Alcohol Brief Intervention for Violent Offenders (Wales, UK). Outcomes include one 
technical report and one published paper. Findings from this study have been used to inform 
alcohol-related violence strategies in Wales and the UK.  
 
 
 
 
Associate Professor Cliff Pollard 
 
Examples of two current grants that Associate Professor Pollard is involved with include: 
 Co-Investigator, A review of the Statewide Aeromedical Retrieval System, Queensland 
Emergency Medicine Research Foundation grant, $262,240.  
 FitzGerald G; Pollard C; Tippett V; Schuetz M. The QLD Trauma Data Scoping Project. 
(MAIC - $232, 441), 2008-2009. 
 
Other current and past research completed by Associate Professor Pollard include: Liver injuries; 
Development of animal model for research into managing liver trauma; Bicycle injuries; thoracic 
injuries, development of Pollard forceps for tube thoracostomy; trauma registries, development of 
minimal data sets and performance indicators; benchmarking studies; and ureteric injuries in elective 
and emergency surgery.  
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Investigators and Co-investigators to list their involvement in applied research in the last five years 
(Maximum 2 pages). 
 
Dr Kirsten McKenzie 
Dr McKenzie is currently the recipient of several competitive research grants totaling over $1  million, 
and commonwealth and state research consultancy funding totaling over $650K (including 2 ARC-
Linkage grants as CI). Most recent grants include: 
 McKenzie K, Scott D, Strachan D. Queensland Injury Prevention Council grant. Feasibility of 
using health data sources to inform product safety surveillance in Queensland. 2010-2011. 
$50,000. This work is now under consideration by federal product safety regulators to inform 
ongoing data development and monitoring work, and Dr McKenzie has subsequently been invited 
to provide expertise to a trans-tasman study examining high fire risk product surveillance;  
 McKenzie K, Walker S, Fraser J, Dunne M. LP0880293 Improving the measurement and 
surveillance of child abuse in QLD. 2008-2011. $141,000. This work identified significant 
documentation and reporting gaps between health and child protection leading to an invitation to 
present the findings at the annual state-wide Suspected Child Abuse and Neglect workshop to 
begin translating the findings into practice recommendations and an invitation to contribute to 
policy documents prepared by the Commission for Children and Young People regarding fatal 
child abuse and neglect; 
 Fitzgerald G, Aitken P, McKenzie K et al. LP0882650 Emergency Health Services: Demand and 
Service Delivery Models. 2008-2011. $700,000. This work has identified significant factors 
impacting on the rising demand for emergency health services in Queensland, and ongoing work 
with key stakeholders will ensure the translation of the findings into practise;  
 McKenzie K, Waller G, Walker S, Harrison J, Henley G, McClure R. LP0454849 Developing and 
Enhancing the Quality of National Injury-Related Hospital Morbidity Data. 2005-2008. $160,000. 
This study quantified the strengths and limitations of Australian hospital data for injury research 
leading to utilisation by researchers internationally with over 40 recent citations to her work. 
 
Dr McKenzie is also actively engaged in commissioned research for various different state 
government departments, with her reports feeding directly into policy and practice decisions within 
these departments. Recent consultancies which she led are provided below in reverse chronological 
order.  
 McKenzie K, Walker S, Waller G, Scott D. NSW Ombudsman consultancy. Expert review and 
recommendations regarding annual child death report for the New South Wales Ombudsman. 
2011. $26,000.  
 McKenzie K, Waller G. NSW Ombudsman consultancy. Causes of death of people with 
disabilities in care in NSW. 2008-2010. $89,000.  
 McKenzie K. NSW Ombudsman consultancy. Causes of Death of Reviewable Children in New 
South Wales from 2003-2006. 2007. $21,800. Recently recontracted to undertake analysis for 
2011-2012 child deaths 
 
Ms Emma Enraght-Moony 
Examples of research that Ms Enraght-Moony has been involved with over the last 5 years include:  
 Identification, development and management of strategic research activities to develop evidence 
base to assist the planning, delivery and evaluation of health services for QAS. 
 Collaborative partner with a range of researchers using QAS data to inform injury prevention, 
system improvement and clinical outcomes. 
 Application of routinely collected data (ambulance, health and other) to address a range of 
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Investigators and Co-investigators to list their involvement in applied research in the last five years 
(Maximum 2 pages). 
clinical, system improvement and prevention strategies. 
 
Ms Reyelle McKeever 
 
 As manager of the Child Death Review at the Commission for Children and Young People and 
Child Guardian, MS McKeever  participates in research related to fatalities among children in 
QLD, including contributing risk factors, environmental factors and contextual information. Ms 
McKeever participates in several research projects through this mechanism in order to prevent 
fatalities among QLD children.  LSVROs were identified as a specific area of interest by the 
CCYPCG several years ago and the CDR team have provided data on LSVRO for inclusion in 
academic publications to several Queensland research organisations, including KidSafe, 
Queensland Injury Surveillance Unit, and the Royal Children’s Hospital. 
 
 
Ms Belinda Wallis 
Competitive grants that Ms Wallis is currently involved in include: 
 Cuttle L, Watt K, Wallis B, Quinn J, Kimble R. Development and Implementation of a Burn 
first aid education campaign in Queensland.  (Funded by QIPC - $35 000). 2011 
 Kimble R; Wallis B; Nixon J; Watt K; & Cass D. Ten year review of low speed vehicle runover 
incidents of young children 0-15 years and QLD and development of a prospective data 
monitoring system. Funded by Queensland Injury Prevention Council, $149 695.00, 2009 
 Nixon J; Kimble R, Franklin R, & Watt K. Six year review of drowning in children 0-17 years in 
QLD – July 2002- July 2008. Funded by Queensland Injury Prevention Council, $180,364. 
2009 Project Manager  
Other recent research projects of relevance to this research include: 
 Collaborative Burns Prevention, Social Work (RCH) and QFRS FFF program: FFF "Fight Fire 
Fascination" program (Qld fire and Rescue Service) set up a direct referral system for children 
who attend the RCH Burns Unit and are identified as being at risk to participate in the 
program. Children previously lost to follow-up can now be followed through this program. 
 State representative - ANZBA Bi-National Burns Registry – participation in the setting up of a 
Bi-national Burns Registry. The primary purpose is a national quality assurance activity to 
monitor, evaluate and improve the quality of health care for burned patients across Australia 
and New Zealand.  The creation of the bi-national data base was commenced in late 2008 
and the first annual report was released in 2011. 
 Paediatric Motorcycle Trauma in Queensland  
 Education Video for better informed parents of burns patients collaborative study with 
overseas students and MBBS students, now graduates. 
 Burns Waiting room facilities and layout  
 Burns in the paediatric ATSI population  
 Legislative changes and hot tap water burns  
 Hair Straightener Burns - 
 Burns in 1 & 2 yr olds, Campfire burns, Burn-off burns,  Sparkler burns, Hot Noodle burns, 
Treadmill Friction Injury, Hair Straightener burns. 
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11 Selection Criteria 4 – Budget (10%)  
11.1 Budget details  
Outline your budget for the proposed project including direct costs of research such as salaries, travel 
and subsistence, equipment, projects costs plus justification for each line item (Maximum one page). 
Position/Item Lead Agency Cost 
Full-time project manager: RN Grade 6 .03       
 ($77 663 per annum)+ on-costs of 25.85%  QCMRI/UQ $97,739 
The full-time project manager will be responsible for the day to 
day running of the project, including the coordination of the 
multiple agencies involved. An experienced emergency 
department nurse, with research experience and a thorough 
knowledge in LSVRO is required for this position.  
  
Research associate 0.6 x FTE x 12 months @ Academic A.5 
level: $40,176 + on-costs 
CARRS-Q $52,612 
A research associate, with a minimum of a Masters degree in 
either Public Health, Health Science, Social Science or 
Epidemiology will be required to perform this role. The role will 
be to perform an evaluation of the new system compared to 
existing systems  This will allow a comprehensive review of the 
quality of documentation of LSVRO circumstances to identify the 
strengths and weaknesses of routine data and information 
collection systems in Queensland hospitals. 
  
Development of LSVRO Data Collection Repository in the 
QTR Database: Acad Level B 0.5 day per week for 3 months 
+ on-costs 
QTR $3,900 
HEW 7 x 1 day per week for 3 months: $46.90 per hour x 
7.25 hours per day + on-costs QTR $5,300 
Multiple changes in the QTR data set will be required, including 
education of the data base staff in each of the twenty hospitals. 
  
Database contractor for 10.4 days ($1000/day) 
 
QTR $10,400 
A database contractor will be required to make the software 
alterations in the QTR database. QTR quoted price per day. 
  
TOTAL  $169,951 
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11.2 Matched funding or in-kind contributions  
Please provide details of any matched funding or in-kind contributions to the research project 
(Maximum one page). 
QCMRI / CCBTR / Royal Children’s Hospital Trauma Service: will provide a desk within a fully 
equipped research area for Ms Griffin (Project Officer). Stationery & computer will be provided by 
CCBTR. Professor Roy Kimble is a full time staff specialist (MO4) and will provide his time in-kind, 
and this project will eventually become core business of the Trauma Service and The State-Wide 
Trauma Clinical Network. It is estimated that Professor Kimble will work on this project 4hrs per week. 
The other members of Trauma Service, Ms Gillen & Ms L Harvey will also give their time in kind, 
covered by the Trauma Service. QCMRI will administer the grant with no on-costs. 
Dr Ruth Barker: Director, Queensland Injury Surveillance Unit & Consultant Emergency 
Paediatrician, Mater Children’s Hospital, Brisbane. Dr Barker will provide her time on the project in 
kind, including support through improvement of QISU data validation system & design & 
implementation of the statewide EDIS pop-up. Dr Barker will oversee the design and negotiate the 
trial and implementation of the changes to the EDIS system (estimated costs include 20 hours over 
the duration of the study at $82/h plus 20% on costs approx), as well as the redesign of the QISU 
data capture related to LSVRO (estimated at 5 days work for in house data manager: $38/h plus 20% 
on costs). Dr Barker will also contribute to the evaluation of data quality and completeness, which will 
involve review of EDIS/ QISU/ chart data (estimated at 30-40 hours).  
A/Professor Kerrianne Watt: A/Professor in Research Methodology/Epidemiology, Anton Breinl 
Centre, School of Public Health, Tropical Medicine and Rehabilitation Sciences, James Cook 
University, Townsville.  A/Professor Watt will be responsible for oversight of analyses and 
interpretation of data collected through the prospective collection system in order to quantify LSVRO 
incidents and identify risk factors.  A/Professor Watt is based in Townsville so will have an integral in 
liaising with hospital staff at Townsville Hospital. As a senior co-investigator, Dr Watt’s time on this 
project is estimated at 4 hours per week throughout the duration of the project, as well as significant 
statistical support for analyses of data. This will be provided totally inkind. 
A/Professor Cliff Pollard: Director, Queensland Trauma Registry (QTR), Centre of National 
Research on Disability and Rehabilitation Medicine (CONROD) & Ms Kathy Harvey: Manager, 
Queensland Trauma Registry. Both will be jointly responsible for overseeing the required 
modifications to the QTR database, and associated protocol changes. Both are providing their time in 
kind for this project. 
Dr Kirsten McKenzie: Senior Research Fellow, Centre for Accident Research & Road Safety 
Queensland (CARRS-Q) & National Centre for Health Information Research & Training (NCHIRT), 
Queensland University of Technology, Kelvin Grove Campus, Brisbane. Dr McKenzie has an office 
and access to a fully equipped research facility at QUT. Dr McKenzie will provide oversight to the 
evaluation of data quality and completeness component of the project. This is being provided in kind.   
Ms Emma Enraght-Moony: Director, Australian Centre for Prehospital Research, Queensland 
Ambulance Service. Ms Enraght-Moony will have responsibility for overseeing and facilitating the 
modifications to the QAS eARF (electronic Ambulance Report Form), as well as the proposed 
changes to protocol in relation to notification of LSVRO incidents to the Forensic Crash Unit.  Her 
entire role is being provided in kind 
Ms Reyelle McKeever: Manager, Child Death Review Team, Systemic Monitoring and Review, 
Commission for Children and Young People and Child Guardian (CCYPCG). CCYPCG will provide 
data on child deaths to this collaborative. CCYPCG have a responsibility to review the causes and 
patterns of deaths among children and the capacity to make recommendations to government 
regarding changes to legislation, policies, procedures and practices. Her entire role for this project is 
provided in kind. 
Belinda Wallis: Injury Prevention Research Officer, Centre for Children’s Burns & Trauma Research 
(CCBTR), Queensland Children’s Medical Research Institute (QCMRI), University of Queensland. 
Board Member, Kidsafe Queensland; and Ms Susan Teerds: Chief Executive Officer, Kidsafe 
Queensland, Kidsafe House, Herston.  Both roles will work to ensure that the data collected through 
this collaborative will result in evidence-based injury prevention interventions (including resources, 
education, etc). Both roles are being provided in kind. Note that this proposal does NOT include 
provision for translation of findings into injury prevention interventions (e.g., development of 
resources). 
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Please provide details of any matched funding or in-kind contributions to the research project 
(Maximum one page). 
 
Both the positions of Magistrate John Lock: Brisbane Coroner, Queensland.Coroner’s Office & 
Senior Sergeant Simon Lamerton: Head, Forensic Crash Unit (FCU), Queensland Police Service 
(QPS) will be provided totally in kind.  
 
As many of the people on the application are clinician researchers and professional staff, It is 
estimated that the in-kind contribution to the project would at least equal the amount requested 
through this application. 
 
12 External assessors 
The OHMR reserves the right to appoint external assessors.  These external assessors may be 
provided with relevant documentation to complete the assessment by the OHMR.  
List a maximum of three name(s) below, of any people to be excluded from the assessment process 
where relevant (i.e. conflict of interest).  
 
Excluded external assessors (if relevant) 
Nil 
13 Certification 
Applicants have the option of submitting the final signed certification page as part of their application 
(preferred) or as a second separate attachment using the following naming convention for the file name  
 “CertOHMR_AppliedRes_SURNAME_FIRSTNAME”   
by email: OHMR_Funding@health.qld.gov.au  or via facsimile to +61 (0)7 3234 0107. 
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